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Laboratory  of  the  Geological  Survey, 

223  Market  street, 
Harrisburg.  March  8,  1879. 

Prof.  J.  P.  Lesley, 

State  Geologist : 

Dear  Sir  : I have  the  honor  herewith  to  submit  mv 
second  report  of  progress  in  the  Laboratory  of  the  Survey. 

It  contains  all  such  analyses  as  are  fit  for  tabulation  or 
which  might  be  of  general  interest  ; but  a large  amount  of 
analytical  work — qualitative  and  quantitative — has  been 
done  the  results  of  which  are  not  here  recorded. 

Wherever  it  has  been  possible  the  analyses  have  lieen 
classified  geologically  as  well  as  geographically  ; and  it  is 
believed  that  this  method  ivill  prove  a valuable  aid  in  de- 
termining the  character  of  the  different  rock  strata  through- 
ont  the  State. 

The  various  reports  of  progress  of  tlie  Survey  have  gen- 
erally been  made  the  l)asis  from  which  I have  obtained  the 
data  for  describing  the  different  coal,  iron  ore.  clay,  and 
limestone  beds  ; and  these  reports  are  in  most  cases  the 
authority  for  the  classihcation  adopted. 

The  work  of  the  survey  is  necessarily  one  of  progress  ; 
and  as  the  connection  between  the  different  rock  strata 
throughout  the  State  has  not  yet  in  every  case  been  clearly 
established  it  may  be  found  necessary  as  the  work  advances 
to  modify  some  portion  of  the  classification  given,  so  thc.t 
for  the  present  such  classification  should  be  considered 
merely  provisional. 

It  seems  very  desirable  that  mere  local  synonyms  of  coal 
beds,  &c.  should  give  place  to  well  known  geological  names 
applicable  to  the  beds  throughout  the  whole  State  ; and  in 
this  report  an  attempt  has  been  made  in  that  direction,  re- 
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taining  however  many  of  the  local  names  Avhere  the  identi- 
fication of  the  bed  has  not  been  clearly  established. 

It  has  been  thought  desirable  to  postpone  a discussion  of 
the  coals  and  ores  until  our  data  for  so  doing  shall  be  more 
complete. 

In  presenting  this  large  body  of  analytical  work  I have 
to  acknowledge  the  able  assistance  and  kind  cooperation 
which  I have  received  from  the  different  Assistants  in  the 
Laboratory  ; — of  Dr.  David  McCreath,  from  February,  1876, 
to  July,  1877;  Mr.  J oseph  Hartshorne,  from  December,  1876, 
to  June,  1878  ; and  Mr.  S.  S.  Hartranft,  from  March,  1878,  to 
January,  1879.  All  their  analyses  have  been  duly  credited 
to  them  in  the  body  of  the  report ; those  not  otherwise 
designated  have  been  made  by  myself. 

I desire  also  to  avail  myself  of  this  opportunity  to  place 
on  record  the  services  of  Mr.  John  M.  Stinson,  which  have 
been  truly  valuable.  Since  his  connection  Avith  the  Labora- 
tory in  1875  he  has  manifested  much  interest  in  the  work, 
has  been  thoroughly  conscientious  in  ever^dhing,  and  has 
performed  the  various  duties  assigned  him  with  rare  fidelity. 

I may  not  close  this  letter  without  exjiressing  to  you  my 
ffincere  thanks  for  your  valuable  counsel  and  assistance  at 
every  stage  in  the  preparation  of  this  report,  as  well  as  for 
the  indexes  which  accompany  it. 

Yours,  very  respectfully, 

ANDREW  S.  McCREATH. 
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IN  THE 

Chemical  Laboratory  at  Harrisburg, 

1876, 1877, 1878. 

f r' r'  T 

By  ANDREYV  S.  McCREATH. 


CHAPTER  1. 

Analyses  of  Coals,  Cokes,  &c. 

§ 1.  Washington  Main  Goal  Bed. 

This  is  the  highest  workable  bed  of  importance  in  the 
Coal  Measures  of  Pennsylvania ; lying  about  seventy  feet 
above  the  great  Waynesburg  Sandstone,  which  has  been 
empirically  adopted  as  the  base  of  the  Upper  Barren  Meas- 
ures of  South  Western  Pennsylvania; — five  hundred  and 
thirty  feet  above  the  Pittsburgh  coal  bed,  which  has  been 
adopted  as  the  base  of  the  Upper  Productive  Coal  Meas- 
ures;— eleven  hundred  feet  above  the  Mahoning  Sandstone, 
which  has  been  adopted  as  the  base  of  the  Lower  (or  prop- 
erly Middle)  Barren  Measures  (or  Barren  Measures  of  the 
First  Geological  Survey;) — and  fourteen  hundred  feet  above 
the  Pottsville  Conglomerate,  or  Millstone  Grit,  popularly 
considered  the  base  of  the  Carboniferous  System,  but  now 
knoAvn  to  be  divisible,  containing  its  own  coal  beds,  and 
having  coal  beds  underneath  it ; so  that  the  Washington 
Main  coal  may  be  said  to  lie  sixteen  hundred  feet,  more  or 
less,  above  the  Sharon  Block  coal  of  Mercer  county,  Penn- 
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sylvania,  and  of  the  counties  of  Eastern  Ohio,  which  is  the 
lowest  known  large  workable  coal  bed  in  any  part  of  the 
State. 

The  Ux)per  Barren  Measures*  exist  only  in  Washington 
and  Greene  comities,  and  in  AVestmoreland  and  Fayette 
counties  in  Pennsylvania ; but  they  s^iread  westward  and 
southward  into  West  Virginia  and  Ohio.  They  are  divided 
into  an  upiier  and  a lower  group,  called  the  Greene  County 
group,  and  the  Washington  County  group. 

The  Greene  County  group,  as  preserved  in  the  highest 
lands  along  the  State  Line,  measures  about  seven  hundred 
feet,  and  contains  ten  limestone  beds,  No.  XIV,  down  to 
No.  VI, — (see  plate  facing  page  48,  Beport  of  Progress  K,) 
the  Ujiper  Washington  limestone,  thirty  feet  thick,  being 
adopted  as  the  basal  stratum  of  the  group; — and  four  thin 
coal  beds,  or  layers  of  carbonaceous  shale. 

The  Washington  County  group  (under  the  last  men- 
tioned measures,) in  Greene  county  three  hundred  and  six- 
ty-seven feet,  and  in  Washington  county  two  hundred 
and  ninety-live  feet,  from  the  bottom  of  the  Washington 
Limestone  down  to  the  top  of  the  Waynesburg  Sandstone 
(see  iilate  in  K,  and  jiages  44  and  45  K,)  contains  five  lime- 
stone beds  and  hve  coal  beds,  viz  : the  Jolly  town  bed  near 
the  top,  and  the  Washington  Main,  and  Washington  Little, 
the  Waynesburg  6,  and  Waynesburg  u,  near  the  bottom. 

In  Greene  county  the  Little  Washington  is  in  one  place 
seven  feet  thick  and  the  Washington  Main  is  never  seen 
more  than  two  and  one  half  ; Ibut  in  Washington  county, 
the  Little  Washington  is  but  one  foot  and  the  Washington 
Main  ten  feet  thick. 

The  AVashington  Main  lies  (as  was  said)  seventy  feet  above 
the  VVaynesbnrg  Sandstone  (seventy  feet  thick)  and  twelve 
feet  under  the  Sandstone  lies  the  Waynesburg  Main  coal 
from  seven  to  ten  feet  thick.  Consequently  there  is  a ver- 
tical interval  of  about  one  hundred  and  fifty  feet  between 

^A  report  of  Progress  on  the  Coal  Plants  of  Greene  county  and  the 
neighboring  counties  of  West  Virginia,  by  Professors  Fontaine  and  White,  ot 
the  University  at  Morgantown,  to  be  published  in  1879,  will  present  facts  in 
evidence  of  the  Permian  age  of  a portion  of  the  Upper  Barren  Coal  Measui'es. 
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tlie  Wasliiugton  Main  coal  and  the  Waynesburg  Main  coal. 
But  as  the  former  is  insignificant  in  Greene  county,  and  the 
latter  insignificant  in  Washington  county, — and  as  no  in- 
strumental differentiation  of  the  Barren  or  Productive  Coal 
Measures  was  made  by  the  First  Geological  Survey,  nor  by 
any  surveys  up  to  1875,  it  was  supposed  that  the  great  bed 
mined  around  Waynesburg  must  be  the  great  bed  mined 
around  Washington. 

They  are  now  known  to  be  separate  beds  one  hundred  to 
one  hundred  and  fifty  feet  apart,  with  the  massive  AVaynes- 
burg  Sandstone  formation  intervening;  and  as  this  has  been 
adopted  as  a well  marked  and  easily  recognized  division 
plane  between  two  systems — the  Uiiper  Barren  Coal  Meas- 
ures and  the  Upper  Productive  Coal  Measures — it  follows 
that  the  AVashington  Main  Coal  falls  into  the  Barren  and  the 
AVaynesburg  Alain  coal  into  the  Productive  series. 

The  Washington  Main  coal  bed  is  the  same  as  the 
“Brownsville  coal”  of  Prof.  AVhite’s  xiapers  in  the  Annals 
of  the  New  York  Lyceum  of  Natural  History,  and  of  Prof. 
Stevenson’s  “Notes  on  the  Geology  of  AVest  Virginia.” 
The  name  was  changed  in  Prof.  Stevenson’s  first  Report 
of  Progress  K (see  page  51)  “because  in  a large  x^ortion 
of  AVashington  county  it  becomes  of  much  economical  im- 
portance, which  it  rarely  does  elsewhere.  Though  quite 
variable  in  thickness  it  never  disappears,  and  is  persistent 
equally  with  either  the  Waynesburg  or  Pittsburgh.  In 
the  Ohio  Report  I have  identified  with  this  the  Coal  XII 
of  that  State  ; but  in  so  doing  I was  in  error,  as  its  equiva- 
lent there  is  the  one  which  I have  numbered  XIII.” 

The  geographical  area  occuxiied  by  the  AAYshington  Alain 
coal  bed  is  nearly  the  same,  but  a little  less  than  that  of 
the  Upper  Barren  Measures  colored  deeg)  grey  on  the 
county  maps  of  Greene,  AVashington,  AVestmoreland  and 
Fayette  published  with  Report  of  Progress  KKK,  1878, 
inasmuch  as  the  outcrop  of  the  bed  is  always  less  than  one 
hundred  feet  (vertical)  from  the  outcrop  of  the  AVaynes- 
•burg  Sandstone,  which  marks  the  limit  of  the  Upper  Bar- 
ren Aleasures.  But  as  the  bed  is  not  of  workable  thickness 
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except  in  Washington  county,  only  one  specimen  of  its  coal 
has  been  selected  for  analysis. 


Washington  County.  / (^47.) 

A.  Henderson. 

Water  @2250, 1.C95 

Volatile  matter, 39.  ICO 

Fixed  carbon, 4G.G58 

Sulphur, 1.972 

Ash, 10.525 


100.000 


Coke,  per  cent.,  69.155 

Color  of  ash, Grey. 

Fuel  ratio, 1 : 1.19 


(i.47')  M.  HendersovJ  s Coal  hanlc,  near  Taylorstown,  ten 
miles  from  Washington,  Buffalo  township,  Washington 
county.  See  Report  K,  page  256. 

The  coal  is  hard  and  coinjiact,  with  resinous  luster ; it 
carries  numerous  thin  seams  of  pyrites  and  considerable 
slate. 


§ 2.  Wayneshurg  Main  Coal  Bed. 

This  bed  is  the  highest  workable  bed  of  the  Upper  Pro- 
ductive Coal  Measures,  and  lies  about  three  hundred  and 
ninety  feet  above  the  Pittsburgh  bed.  Its  thickness  varies 
from  six  inches  to  seven  feet.  In  Ohio  it  is  known  as  the 
“Jumping  Six  Foot,”Coal  XI.  It  is  the  chief  source  of 
supply  in  Greene  county.  Pa.,  and  it  is  mined  also  in  east- 
ern Washington  county,  but  groAVs  poor  and  thin  towards 
the  west.  It  is  commonly  a triple  bed,  but  sometimes  has 
but  two  benches,  and  occasionally  is  much  siilit  up. 

Its  area  in  the  four  counties  bordering  the  Monongahela 
river  is  practically  marked  on  the  colored  geological  majis 
(in  KKK)  by  the  deep  grey  color  assigned  to  the  Upper 
Barren  Measures. 

Specimens  of  the  coal  from  this  bed  have  been  analyzed 
from  Greene  and  Washington  counties. 
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Upper  Bench  of  Wayncshiirg  Bed. 

Greene  County. 


(164) 

G) 

L.  L.  Minor. 

J.  Stevenson. 

Water  ® 225°, 

1.230 

1.036 

Volatile  matter,  . . 

33.135 

38.304 

Fixed  carbon, 

49.115 

48.966 

Sulphur, 

1.705 

2.726 

Ash, 

14.815 

8.968 

100.000 

100.000 

Coke,  i^er  cent., 

60.660 

Color  of  asli, 

Grey. 

Grey. 

Fuel  ratio,  

1:1.27 

{IGJf)  L.  L.  Muiof  sbanJi.,  near  Jefferson,  Jefferson  town- 
ship, Greene  county.  See  Report  K,  pp.  139,  377. 

The  coal  has  a dull,  dirty  appearance,  generally,  beiiig 
coated  with  iron  oxide.  It  contains  a good  deal  of  mineral 
charcoal,  and  numerous  thin  partings  of  pyrites. 

{8)  J.  Stevenson' s banJi,  tivo  miles  from  Carmichaels,  in 
Cumberland  townshix:),  Greene  county. 

The  coal  is  hard,  witli  a somewhat  columnar  structure 
and  resinous  luster.  It  carries  some  partings  of  mineral 
charcoal  and  iron  pyrites.  (S.  A.  Ford.) 

Washington  County. 


(151)  (152)  (150) 

James.  J.  J.  Hill.  S.  W.  Bogers. 

Water®  2250, 1.385  .770  .740 

Volatile  matter, 37.210  30.115  36.010 

Fixed  carbon,  42.335  48.554  46.890 

Sulphur, 3.710  2.146  2.375 

Ash,  • ■ ■ 15.300  12.415  13.955 


100.000  100.000  100.000 

Coke,  per  cent., 61.405  63.115  63.220 

Color  of  ash, Bed.  Grey,  red  tinge.  Grey. 

Fuel  ratio,  1:1.13  1:1.34  1:1.30 


{lol)  James'  banti,  two  and  a half  miles  south  from  West 
Middletown,  Hopeivell  township,  Washington  county. 

Coal  compact,  with  bright  shining  luster.  Contains  nu- 
merous thin  partings  of  slate  and  pyrites. 

{152)  J.  J.  Hill's  banlc,  two  miles  northeast  from  Hills- 
boro’ , Somerset  township,  W ashington  county. 

Coal  exceedingly  tender  ; generally  coated  with  an  efflo- 
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resceiice  of  sulphate  of  iron;  seamed  with  charcoal  and  py- 
rites. (D.  McCreath.) 

{150)  S.  W.  Rogers'  hank,  half  a mile  nortli  of  Bealls- 
ville,  in  West  Pike  Pnn  township,  Washington  county. 

Coal  hardandcom23act,  seamed  with  mineral  charcoal  and 
pyrites  ; laminae  very  distinct  in  some  2)ieces.  (D.  McC.) 

Lower  Bench  of  Waynesburg  Bed. 


Greene  Coimty. 

{155)  {156)  {158) 

G.  C.  Sayers.  U.  Lippincott.  S.  C.  Orr. 

Water  @ 225°, 1.265  1.235  .920 

Volatile  matter, 34.685  36.185  33.710 

FLxed  carbon, 49. .590  46.723  52.064 

Sulphur, 1.270  2.972  1.121 

Ash, -.  . 13.190  12.885  12.185 


100.000  100.000  100.000 

Coke,  per  cent., 64.050  62.580  65.370 

Color  of  ash, Grey.  Reddish  grey.  Grey. 

Fuel  ratio, 1:1.42  1:1.29  1:1.54 


{155)  G.  C.  Sayers'  hank,  one  and  a half  miles  from 
Waynesbnrg,  Franklin  townshpi,  Greene  county.  See  K, 
pp.  147,  377. 

Coal  very  hard  and  compact ; resinous  luster ; somewhat 
slaty.  (D.  McC.) 

{156)  U.  Lipfylncott' s hank,  on  Ruff’s  creek,  Morgan 
townshij),  half  a mile  from  Martinsville,  Greene  conntjc 

Coal  has  a dirty  ajipearance,  being  coated  with  a yellowish 
white  efflorescence  of  snljohate  of  iron.  It  carries  consid- 
erable iiyrites  in  thin  jiartings. 

{153)  S.  C.  Orr' s hank,  near  Centre  School  House,  Morgan 
townshij),  four  miles  from  Jefferson,  Greene  county. 

Coal  hard  and  brittle  ; seamed  with  mineral  charcoal  and 


2)yrites.  Shows  a 

slight  efflorescence 

of  snljohate  of  iron. 

(D.  McC.) 

{154.) 

{157.) 

{158.) 

(7.  ) 

L.  L Minor. 

Shape. 

Jer.  Price. 

A.  Groom. 

Water  @ 2250,  , 

. 1.175 

1.200 

1.000 

1.180 

Volatile  matter. 

. 35.615 

38.860 

35.675 

32.344 

Fixed  carbon. 

49.725 

49.402 

50.846 

51.582 

Sulphur,  . . 

. 2.280 

2.345 

1.694 

1.306 

Ash, 

. 11.205 

8.190 

10.785 

13.588 

100.000 

100.000 

100.000 

100.000 
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Coke,  per  cent.,  . . . 63.210  59.940  63.325  66.476 

Color  of  ash,  ....  Pink.  Pink.  Cream.  Cream. 

Fuel  ratio, 1 : 1.39  1 : 1.27  1 : 1.42  1 : 1.59 


{iSJf.)  L.  L.  3finor's  bank,  near  Jefferson,  Jefferson 
township,  Greene  county. 

Coal  shining,  iridescent ; brittle,  with  nninerons  partings 
of  pyrites. 

{157.)  Mr.  Shape's  bank,  three  miles  from  Jefferson, 
Greene  county. 

Coal  very  brittle ; of  dull,  dirty  aspect ; mostly  coated 
with  iron  oxide ; fresh  fracture  of  pitchy  luster.  Contains 
a good  deal  of  pyrites. 

{158.)  Jer.  Price' s bank,  Rice’ s Landing,  Greene  county. 
Coal  of  dull,  dirty  aspect ; much  coated  with  iron  rust  and 
a yellowish  efflorescence  of  sulphate  of  iron.  Contains  con- 
siderable slate  partings  and  iron  jiyrites. 

(7.)  A.  Groom' s bank,  one  mile  from  Carmichaels,  Cum- 
berland townshiii,  Greene  county. 

Coal  hard,  wdth  resinous  luster ; carries  a good  deal  of 
pyrites  in  thin  partings ; also  some  mineral  charcoal  and 
slate.  (S.  A.  Ford.) 


Washington  County. 


(149.) 

C.  Denning. 

Das.  Moninger. 

■Water  @ 225° 

. . 1.810 

1.190 

■Volatile  matter, 

. . 3S.520 

3G.5S5 

Fixed  carbon, 

. . 51.181 

43.489 

Sulphur, 

. . 1.179 

2.S06 

Ash,  

. . 7.310 

15.930 

100.000 

100.000 

Coke,  per  cent., 

. . 59.670 

62.225 

Color  of  ash, 

. . Cream. 

Grey. 

Fuel  ratio, 

. , 1 : 1.32 

1 : 1.18 

(7J5.)  C.  Denning' s bank,  on 

Brush  Run, 

near  Atchison 

. 0.,  Buffalo  to^wnship,  two 

miles  west  by  north  from 

Washington,  Washington  county. 

Coal  compact ; bright  shining  luster ; numerous  thin 
partings  of  charcoal,  slate  and  pyrites. 

(iJP.)  Jas.  Moninger' s bank,  at  Pleasant  Valley  village, 
eight  miles  south-east  of  Washington. 
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Coal  hard,  compact ; seamed  with  charcoal,  slate  and 
X)yrites  ; much  coated  with  a yellowish  white  efflorescence 
of  sulphate  of  iron.  (D.  McC.) 

Specimen  not  marked  from  any  s^oecial  bench  in  the  bed. 


§ 3.  SewlcJiley  Coal  Bed. 

This  bed  is  the  next  but  one*  above  the  Pittsburgh  bed, 
and  overlies  it  by  an  interval  of  one  hundred  and  fifteen 
feet  on  the  Monongahela  river. 

Its  geographical  area  in  the  four  south-western  counties 
is  nearly  the  same  as  that  of  the  Pittsburgh  bed ; but  the 
isolated  hills  which  take  in  the  latter  in  Allegheny,  Beaver 
and  Indiana  counties  are  seldom  high  enough  to  reach  the 
Sewickley  bed. 

It  occupies,  however,  the  long  narrow  strip  of  the  Salis- 
bury basin  in  Somerset  county,  where  it  overlies  the  Pitts- 
burgh bed  at  only  ninety  feet,  but  is  very  thin.  (HHH, 
p.  91.) 

W est  of  the  Monongahela  river  it  is  of  importance  only 
in  the  south-eastern  portion  of  Greene  county  (K,  page  65). 
On  Dunkard  creek  it  is  five  and  a half  feet  thick,  in  two 
benches  ; but  becomes  only  three  inches  thick  on  the  Park- 
ersburg branch  of  the  B.  and  0.  P.  R.  in  W.  Virginia.  It 
represents  the  Ohio  coal  bed  No.  YIII  &,  and  No.  VIII  c. 

In  the  Blairsville-Connellsville  basin  it  is  usually  every- 

* The  next  bed  in  order  down-n-ards  is  the  Uniontown  coal  bed.,  which  un- 
derlies the  Waynesburg  about  uinet3^  feet  and  overlies  the  Pittsburgh  about 
two  hundred  and  ninety  feet.  But  we  have  no  analyses  from  this  bed  readj^ 
to  report.  Mined  on  a very  small  scale  in  Greene  and  Washington,  occa- 
sionally three  feet  thick,  in  two  benches,  it  degenerates  to  a cannel  shale  full 
of  lish  scales  and  teeth,  and  lies  directly  upon  the  u^iper  member  of  the  Great 
Limestone.  (K,  page  62.) 

In  Fayette  county,  about  Uniontown,  it  is  three  feet  thick,  but  not  mined. 
(KK,  p.  3G.)  It  is  not  easily  traceable  towards  Blairsville  beyond  Con- 
nellsville ; not  at  all  in  the  Greensburg  basin ; and  not  north  of  the  Penn- 
sylvania railroad  in  the  Lisbon  basin  in  Westmoreland  county. 

In  Somerset  county  it  seems  to  be  represented  by  a worthless  bed  lying  on 
the  Great  Limestone,  one  hundred  and  sixty  or  one  hundred  and  seventy  feet 
above  the  Pittsburgh  bed,  in  the  hill  tops  opposite  Salisbury. 
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where  workable,  and  becomes  five  feet  thick  south  of  the 
Youghiogheny,  but  thins  down  northward  almost  to  noth- 
ing on  crossing  the  Loyalhanna.  It  is  thin  and  poor  in  the 
Greensburg  basin ; and  in  the  Lisbon  basin  loses  its  size 
and  value  north  of  Sewickley  creek. 

Greene  County. 


(5) 

G) 

(10) 

Lxicas. 

Whitely  Creek, 

Gray. 

Waier  @ 225,  . . . 

. . 1.790 

1,500 

1.083 

Volatile  matter,  . . 

. . 35.400 

30.428 

34.012 

Fixed  carbon,  . . . 

. . 56.818 

55.038 

51.783 

Sulphur, 

. . 1.152 

1.406 

2.261 

Ash, 

. . 4.840 

11.628 

10.856 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . 

. . 62.810 

68.072 

64,900 

Color  of  ash,  . . . 

. . grev. 

grey,  red  tinge. 

grey,  red  tinge. 

Fuel  ratio, 

. . 1:1.60 

1 : 1.80 

1 : 1.52 

(d)  3Ir.  Lucas’  hanJi.,  two  miles  from  Taylorstown,  Dun- 
kard  township,  Greene  county.  UpiDcr  heucli.  See  Report 
K,  p.  92. 

Coal  compact ; comparatively  dull  luster ; much  min- 
eral charcoal ; little  pyrites  ; tendency  to  break  in  cubes. 

{9)  An  opening  near  the  level  of  Wh  itely  Creel:,  one  mile 
from  Max)leton,  Monongahela  township,  Greene  county. 

Coal  compact ; generally  dull  luster  ; much  coated  with 
efilorescence  of  sulphate  of  iron  ; has  thin  slate  partings  ; 
tendency  to  break  in  cubes.  (S.  A.  Ford). 

{IG)  Hr.  Gra  f s haul:,  one  mile  from  Mapleton,  Mononga- 
hela township.  Lower  hench. 

Coal  of  dull  resinous  luster  generally ; rather  friable ; 
with  tendency  to  break  in  cubes ; has  seams  of  mineral 
charcoal  and  pyrites.  (S.  A.  Ford) 


Fayette  County 


Water  @ 225,  . 
Volatile  matter, 
Fixed  carbon. 
Sulphur,  . . 
Ash, 


{500') 

Woolsey. 

l.OtiO 

34.S05 

53.53S 

2.432 

8.1C5 


100.000 
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Coke,  per  cent.,  ....  64.135 

Color  of  ash, grej)  pink  tinge. 

Fuel  ratio, 1 : 1.54 

{500)  C.  Woolsey''  s hanJc,  two  miles  soiitli  of  Mason  town, 
Nicliolson  township,  Fayette  county. 

Coal  compact,  bright ; carries  considerable  mineral  char- 
coal and  pyrites.  (D.  McC.) 


§ Jj-.  Redstone  Goal  Bed. 

This  is  the  next  above  the  Pittsburgh  bed,  and  co-exten- 
sive  with  it,  except  in  isolated  hill  tojis  in  the  country 
north  and  east  of  Pittsburgh  too  low  to  contain  it. 

On  the  Monongahela  it  overlies  the  Pittsburgh  bed  about 
sixty  feet,  and  varies  from  one  to  four  feet  in  thickness. 
In  Ohio  it  is  represented  by  a variable,  worthless  bed  No. 
YIII  a,  (K,  p.  68.) 

In  Westmoreland  and  Fayette  it  varies  from  two  to  four 
feet  in  thickness,  and  is  a good  workable  bed  along  the  Se- 
wickley  and  Youghiogheny.  Along  the  Pennsylvania  rail- 
road, where  it  is  known  as  the  '‘Eighty  Foot  Coal,”  it  is 
from  one  to  three  feet  thick. 

In  the  Greenburg  basin  it  seems  to  be  reiiresented  by  a 
small  bed  only  ten  to  twenty  feet  above  the  Pittsburgh. 

In  the  Connellsville  basin  it  is  four  feet  thick  on  the  State 
Line ; only  six  to  eighteen  inches  thick  on  Redstone, 
Georges,  and  Dunbar  creeks  and  the  Youghiogheny  river  ; 
three  feet  on  Jacob’s  creek  ; six  to  ten  inches  on  the  Loyal- 
lianna. 

In  Ligonier  valley  it  is  two  to  three  feet  thick  and  only 
seventeen  to  thirty-two  feet  above  the  Pittsburgh  bed. 
(KK,  p.  40.) 

In  the  Salisbury  basin  of  Somerset  it  is  x3robably  the  four 
to  five  foot  bed,  lying  forty-four  feet  above  the  Pittsbfirgh 
bed,  and  much  sub-divided.  (HUH,  jDp  86,  87.) 
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Washington  County. 

Somerset  County. 

(146) 

(350) 

I.  Teeple’s. 

Keystone. 

W^ater  @ 225°,  .... 

1.060 

1.290 

V’olatile  matter,  . . . 

33.590 

20.865 

Fixed  carbon,  .... 

48.088 

67.201 

Sulphur, 

2.367 

1.839 

Ash,  

14.295 

8.805 

100.000 

100. COO 

Coke,  per  cent.,  . . . 

77.845 

Color  of  ash,  .... 

Grey. 

Reddish  grey. 

Fuel  ratio 

1:1.44 

1:3.22 

{IJfG)  Isaac  Teeple’ s banJi\  near  Pigeon  Creek,  in  Scott’s 
Hollow,  two  miles  west  of  Monongahela  City,  Carroll  town- 
sliii3,  Washington  county.  See  K,  211. 

Coal  hard,  compact ; resinous  luster  ; carries  a good  deal 
of  slate  and  pyrites. 

{350)  Keystone  Coal  and  Manufacturing  Companf  s coal 
banli,  about  three  miles  south  of  Meyersdale,  on  the  Cas- 
sellman  river,  Somerset  county.  See  HHH,  p.  87. 

The  coal,  which  had  been  exposed  to  the  weather  for  a year, 
has  a dull,  dead  luster ; on  fresh  fracture  it  is  bright  and 
shining;  generally  compact,  with  numerous  thin  partings  of 
pyrites. 


§ 5.  P ittshnrgli  Coal  Bed. 

The  Pittsburgh  bed  is  the  princiiDal  coal  bed  of  South- 
Western  Pennsylvania;  and  most  of  the  mineral  fuel  Avhich 
is  mined  along  the  Yoiighiogheny  and  Monongahela  rivers, 
to  be  used  in  the  coke  ovens  of  the  Connellsville  region, 
and  in  the  blast  furnaces  and  mills  and  factories  of  Pitts- 
burgh and  its  vicinity,  and  to  be  shipped  to  western  and 
southern  markets,  comes  from  this  bed. 

The  Pittsburgh  bed  underlies  all  Greene  county,  and  nearly 
all  of  Washington  county.*  and  long  synclinal  areas  in 

*The  approximate  depth  in  feet  beneath  the  surtace  at  -which  it  lies  at  many 
places  is  marked  on  the  maps  of  these  t-wo  counties  published  with  Vol.  K. 
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Westmoreland  aiid  Fayette  counties,  west  of  Chestnut 
Ridge.  Outlying  patches  of  it  occu^Dy  the  hill  tops  in  Al- 
legheny and  Indiana  counties.  Several  such  outliers  exist 
near  Ligonier  in  eastern  Westmoreland  county ; and  an 
important  oblong  patch  of  it,  about  ten  miles  long,  occu- 
pies a ridge  ojoposite  Salisbury,  in  Somerset  county.  It  is 
the  great  bed  of  the  Cumberland  Coal  Basin  in  Maryland; 
and  a small  fragment  of  the  bed  remains  in  the  highest 
summit  of  Broad  Top  in  Blair  county. 

From  all  the  rest  of  the  State  the  bed  has  been  removed 
by  erosion ; but  there  is  good  reason  for  believing  that  it 
formerly  extended  beyond  the  Susquehanna  river,  and  that 
it  has  been  preserved  as  one  of  the  beds  of  the  anthracite 
basins  of  Eastern  Pennsylvania. 

There  is  a natural  prejudice  against  the  assertion  that  the 
superior  eleven  to  twelve  foot  bed  at  Connellsville  is  the 
same  with  the  inferior  six  or  seven  foot  bed  in  the  hills 
around  Pittsburgh.  But  the  fact  is  indubitable;  and  any 
one  may  trace  the  connection  by  riding  along  the  outcroj) 
of  the  bed  from  Connellsville,  or  East  Liberty,  southward 
to  Uniontown,  McClellandtown  and  ISlew  Salem  (Fayette 
county,)  and  then  northward  to  Perry opolis,  and  so  down 
the  river  to  Pittsburgh.  By  the  sections  published  in  Re- 
ports of  Progress  KK  and  L the  connection  is  shown  in  the 
plainest  manner. 

The  Pittsburgh  bed  has  its  best  development  in  the  Con- 
nellsville trough,  between  the  Conemaugh  river  at  Blairs- 
ville  and  the  mouth  of  the  Cheat  river  at  the  Maryland 
State  Line.  It  becomes  thinner  westward  ; and  after  pass- 
ing Pittsburgh  and  descending  the  Ohio  river  towards  the 
Ohio  State  Line  it  loses  almost  all  its  value  as  a source  of 
fuel. 

At  Pittsburgh  it  is  mined  in  the  hillsides  at  an  elevation 
of  more  than  three  hundred  feet ; but  its  outcrop  slowly 
descends  to  the  Monongahela  river  water  level  near  Bridge- 
port, and  to  the  Youghiogheny  river  water  level  near  West 
Newton. 

The  Pittsburgh  bed  lies  sometimes  six  hundred,  some- 
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times  seven  hundred,  feet  above  the  Freeport  Upper  coal 
bed,  and  about  nine  hundred  feet  above  the  Conglomerate 
base  of  the  Productive  Coal  Measures  of  south-western 
Pennsylvania.  The  six  hundred  feet  above  mentioned  rep- 
resent the  Barren  Measures. 

The  Pittsburgh  bed  is  usually  divided  into  a roof  division, 
varying  from  two  inches  to  eight  feet,  (in  extreme  cases,) 
sometimes  solid,  sometimes  in  two  benches,  always  poor, 
and  a main  body  of  coal,  varying  from  three  and  a half 
to  nine  feet  (extremes)  and  always  sub-divided  into  four 
benches,  known  as  the  Upper  bench,  the  Bearing-in  bench, 
the  Brick  bench,  and  the  Lower  Bottom  bench. 

Roof  Coal  / Pittsburgh  Bed. 

Oreene  County.  Washington  County. 

{160)  {145) 

L.  Vernon.  Patterson. 


Water  @ 225°, 1.020  .775 

Volatile  matter,  38.490  36.770 

Fixed  carbon, 45.895  51.467 

Sulphiir, 2.905  2.098 

Ash, 11.690  8.890 


100.000  100.000 


Coke,  per  cent., 60.490  62.455 

Color  of  ash, grey.  grey. 

Fuel  ratio 1:1.19  1.1.39 


{160)  L.  Vernon' s bank,  near  Millsboro’ , three  miles  from 
Rice’s  Landing,  Jefferson  township,  G-reene  county.  See 
K,  p.  136. 

Coal  very  compact ; of  resinous  luster  generally  ; with 
numerous  thin  partings  of  pyrites. 

{Ilf)  Mr.  Patterson' s bank,  near  Patterson’s  Mills,  one 
and  a half  miles  north-east  of  Centreville,  West  Pike  Run 
township,  Washington  county.  See  K,  p.  287. 

Coal  hard  and  compact ; luster  resinous  ; seams  of  min- 
eral charcoal  and  pyrites  ; considerable  effloresence  of  sul- 
phate of  iron. 
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Upper  Pencil  of  Pittsbargli  Bed. 

Washington  County. 


{1S9) 

(177) 

(165) 

(106) 

Magee. 

Bushfield. 

Thomas 

New  Eagle  TT' 

Water  @ 225°,  . 

. . 1.510 

1.730 

1.080 

1.180 

Volatile  matter, 

. . 40.510 

37.735 

40.350 

35.830 

Fixed  carbon,  . 

. . 41.324 

54.561 

50.311 

58.154 

Sulphur,  . . . 

. . 7.566 

1.499 

2.594 

.761 

Ash, 

. . 9.090 

4.475 

5.665 

4.075 

100.000 

100.000 

100.000 

100.000 

(ioke,  per  cent., 

. . 57.980 

60.535 

58.570 

62.990 

Color  of  ash,  . . 

deep  pink. 

grey. 

red. 

grey. 

Fuel  ratio,  . . 

. . 1:1.02 

1:1.47 

1:1.24 

1:1.62 

{139)  James  Magee' s bank,  one  mile  north  of  Indei^en- 
dence,  Independence  township,  Washington  county. 

Coal  coni]pact,  with  resinous  luster ; contains  numerous 
partings  of  charcoal  and  pyrites.  [Specimens  marked 
‘ ‘ upi^er  bench  : roof.  ’ ’ ] 

{177)  Mrs.  B lisli field' s bank,  near  north  and  south  fork- 
ing of  Cross  Creek,  one  and  a quarter  miles  from  Patterson’s 
Mills,  Cross  Creek  township. 

Coal  compact,  bright ; many  partings  of  charcoal.  (D. 
McCreath. ) 

{1G5)  Mr.  Thomas'  bank,  two  miles  west  of  Finlaysville, 
Peters  township. 

Coal  of  dull  asj)ect ; coated  with  efflorescence  of  sulphate 
of  iron  ; numerous  j)artings  of  pyrites  in  minute  crystals. 

{133)  Neio  Eagle  Works  bank,  one  mile  below  Monon- 
gahela  City,  Carroll  township,  Washington  county.  See 
Report  K,  p.  212. 

Coal  bright  and  clean  looking ; contains  much  mineral 
charcoal  and  a few  scales  of  ealcite. 


(181) 

(135) 

(136) 

(137) 

(138) 

Liddell. 

Reed. 

Neil. 

West. 

White. 

Water  @ 2250,  . 

.650 

1.110 

1.000 

1.220 

.890 

Volatile  matter, 

35.075 

35.315 

35.350 

35.420 

36.810 

Fixed  carbon,  . 

. 55.030 

57.332 

55.010 

60.537 

55.312 

Sulphur,  . . . 

1.910 

.648 

.895 

.058 

.043 

Ash, 

7.335 

5.595 

7.745 

2.165 

6.345 

100.000 

100.000 

100.000 

100.000 

100.000 
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Coke,  per  cent.,  . 64.275  63.575  63.650  63.360  62.300 

grey. 

Color  of  ash,  . . . cream,  cream,  red  tinge.  red.  cream. 

Fuel  ratio,  ....  1 : 1.56  1 : 1.62  1 : 1.55  1 : 1.70  1 : 1.50 

{181)  Mr.  LlddeWs  hank,  near  Taylor’s  Mills,  IJ  miles 
north-east  from  Centre ville,  West  Pike  Run  township, 
Washington  county. 

Coal  hard  and  compact ; seamed  with  charcoal  and  py- 
rites. (D.  McC.) 

{135)  Mr.  Heed’’ s hank,  one  half  mile  below  Greenlield, 
East  Pike  Rnn.township,  Washington  county.  See  Reiiort 
K,  pp.  202,  203. 

Coal  bright  and  very  compact;  shows  small  scales  of  calclte. 

{136)  Mr.  MeiVs  haiiJi,  one  half  mile  below  Greenfield, 
East  Pike  Run  township. 

Coal  bright  and  shining ; Avith  thin  partings  of  slate  and 
only  a small  amount  of  pyrites. 

{137)  Mr.  Wesk  s hank:,  tivo  and  one  half  miles  north- 
west of  Greenfield,  East  Pike  Run  toAvnship. 

Coal  bright  and  shining ; numerous  partings  of  charcoal ; 
some  scales  of  lAyrites. 

{138)  Mr.  White' s hank,  three  miles  north-west  of  Green- 
field, East  Pike  Run  toAvnship,  Washington  (bounty. 

Coal  of  bright  resinous  luster  ; slightly  iridescent ; a good 
deal  of  pyrites  in  scales. 

Westmoreland  County.  ifiSSa') 

McFarland. 

Water  @ 225°, 1.275 

Volatile  matter, 25.195 

Fixed  carbon, 65.517 

Sulphur,  2.248 

Ash, 5.765 

100.000 

Coke,  per  cent., 73.530 

Color  of  ash, grey. 

Fuel  ratio, 1 : 2.00 

{638a)  Col.  John  McFarland!  s hank,  tivo  and  one  half 
miles  north  from  Ligonier,  Ligonier  township,  Westmore- 
land county. 

Luster  generally  bright,  resinous  ; somewhat  coated  with 
iron  oxide  ; numerous  thin  partings  of  pyrites  and  a yel- 
lowish white  efflorescence  of  sulphate  of  iron. 
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Indiana  County. 


(680) 

(677) 

(685a) 

(685h) 

Evajis.  Ashhaugh. 

Doty. 

Smith. 

Water  @ 225°,  . 

. 1.040 

1.110 

1.370 

1.130 

Volatile  matter,  . 

. 36.910 

37.555 

29.130 

28.895 

Fixed  carbon,  . . 

. 50.850 

53.039 

58.461 

56.409 

Sup^ihur,  .... 

. 1.405 

1.430 

.849 

2.571 

Ash, 

0.260 

10.190 

10.995 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

. 62.020 

Cl.ooO 

09.500 

09.975 

Color  of  ash,  . . 

• grey. 

grey,  red 

grey,  red 

grey,  red 

tinge. 

tinge.  ■ 

tmge. 

Fuel  ratio,  . . . 

. 1:1.37 

1 : 1.42 

1 : 2.00 

1 : 1.95 

{680)  J.  Emns'  hanli,  at  West  Lebanon,  Indiana  county. 
See  IIHHII,  p.  276. 

Coal  compact  and  brittle  ; luster  generally  greyish  black, 
with  thin  bands  of  bright  crystalline  coal  running  through 
it ; considerable  pyrites  in  minute  crystals. 

{677)  J.  L.  Asl ib angle  s bank,  one  mile  north  north-east 
from  Clarksburg.  See  HIIHH,  j).  274. 

Coal  compact  and  brittle ; iridescent ; with  numerous 
bands  of  bright  pitchy  coal. 

{685a)  G.  M.  Doty'  $ bank,  live  miles  north-east  of  Blairs- 
ville,  Indiana  county. 

Coal  compact,  with  deep  black  luster  ; carries  numerous 
bands  of  bright  crystalline  coal;  also  some  slaty  coal ; a small 
amount  of  p5uites  in  minute  crystals  throughout  the  mass. 

{685b)  R.  Smitie  s bank,  two  miles  north-east  of  Blairsville. 

Coal  generally  compact,  with  deep  black  luster  ; numer- 
ous thin  bands  of  bright  crystalline  coal  run  through  it ; 
also  some  slaty  bands. 


Main  Bench  of  P ittsbui'gh  Bed. 

Greene  County, 


(ff) 

(159) 

(ICl) 

Maple  Farm. 

L.  Veryion. 

L.  Vernon. 

Water  @2250,  . . 

. . . . 1.030 

1.040 

.850 

Volatile  matter,  . 

. . . . 36.490 

37.225 

38.580 

Fixed  carbon,  . . 

. . . . 59.051 

50.003 

54.185 

Sulphur, 

819 

.932 

1.290 

Ash, 

. . . . 2.010 

4 145 

5.095 

100.000 

100.000 

100.000 
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Coke  per  cent., 62.480  61.735  60.570 

Color  of  ash,  . Cream.  Cream.  Grey,  red  tinge. 

Fuel  ratio, 1 : 1.61  1 : 1.52  1 : 1.40 


{6)  Maple  Farm  hank,  three  miles  from  G-reensboro’ , 
Diinkard  township. 

Coal  comioact,  with  a tendency  to  break  in  blocks  ; luster 
bright ; shows  a yellowish  white  efflorescence  of  sulphate 
of  iron. 

{159)  L.  VernoFs  hank,  near  Millsboro’,  three  miles  from 
Rice’ s Landing,  Jefferson  township.  Middle  of  main  hencli. 
See  K,  p.  136. 

Coal  generally  bright  and  shining  ; somewhat  coated  with 
a yellowish  white  efflorescence  of  sulphate  of  iron  ; carries 
much  charcoal. 

{161)  L.  Vernon' s hank,  near  Millsboro’ . Upper  part 
of  main  hencli. 

Coal  of  bright  resinous  luster ; exceedingly  hard  and 
compact ; shows  some  slate  and  a few  thin  partings  of 
pyrites. 


[ Washington 

[Westmoreland 

[Indiana 

County.'] 

County.] 

County.] 

{180) 

(638  b) 

(683) 

Ashurst. 

McFarland. 

George. 

Water  @ 225°, 

. . 1.010 

1.190 

1.080 

Volatile  matter. 

. . 40.995 

26.080 

34.975 

Fixed  carbon,  . 

. . 48.769 

59.789 

57.000 

Sulphur,  . . . 

. . . 2.206 

3.116 

.665 

Ash,  

. , 7.020 

9.825 

5.680 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

. 57.995 

72.730 

63.345 

Color  of  ash. 

. . Red. 

Grey,  red  tinge. 

Reddish  grey 

Fuel  ratio,  . . 

1 : 2.29 

1 : 1.62 

{180)  P.  Ashursf  s hank,  about  three  miles  from  Wash- 
ington, near  Chartiers  creek,  Chartiers  township,  Washing- 
ton county.  See  K,  p.  232.  [“Sample  probably  a little 
better  than  the  average.”] 

Luster  bright,  shining;  seamed  with  charcoal,  slate  and 
pyrites.  (D.  McCreath.) 

{638  h)  Col.  John  McFarland' s hank,  two  and  one  half 
miles  north  from  Ligonier,  Ligonier  township,  Westmore- 
land county. 

2 MM. 
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Coal  bright  and  tender ; shows  a large  amount  of  iron 
pyrites  in  thin  partings. 

{683)  M.  R.  George' s hank,  one  mile  north-east  of  West 
Lebanon,  Indiana  comity.  See  report  HHHH,  p.  276. 

Luster  deep  black  ; compact ; seamed  with  mineral  char- 
coal. 


Lower  Bench  of  Pittshurgh  Bed. 

Washington  County. 


{179) 

{143) 

im 

iUO) 

(Ul) 

Magee. 

Eagle  Works. 

Liddell. 

Neil. 

White. 

Water  @ 225°, 

1.130 

1.140 

1.425 

1.120 

1.290 

Volatile  matter 

, 38.720 

35.275 

36.880 

34.055 

34.125 

Fixed  carbon,  . 

40.253 

58.167 

56.829 

60.414 

57.979 

Sulphur,  . . . 

3.722 

.758 

.796 

.766 

.586 

Ash, 

16.175 

4.660 

4.070 

3.045 

6.020 

100.000 

100.000 

100  000 

100.000 

100.000 

Coke,  per  cent. 

, 60.15 

63.585 

grey, 

61.695 

64.225 

64.585 

Color  of  ash,  . 

pink. 

red  tinge. 

cream. 

cream. 

cream. 

Fuel  ratio,  . . 

1:1.03 

1:1.64 

1:1.54 

1:1.74 

1:1.69 

{179)  James  Magee' s hank,  one  mile  north  of  Independ- 
ence, Independence  township,  Washington  county. 

Coal  exceedingly  hard  and  compact ; seamed  with  char- 
coal, slate  and  pyrites.  (D.  McC.) 

{Ui-f  New  Eagle  Works  hank,  one  mile  below  Mononga- 
hela  City,  Carroll  township,  Washington  county. 

Luster  generally  resinous,  with  seams  of  bright  crystal- 
line coal  through  the  mass  ; considerable  mineral  charcoal, 
and  a small  amount  of  calcite. 

{Ilf)  Mr.  Liddell' s hank,  near  Taylor’s  Mills,  one  and 
one  quarter  miles  north-east  from  Centreville,  West  Pike 
Run  tOAvnship. 

Coal  hard,  compact,  clean  looking ; little  slate  ; much 
charcoal ; a small  amount  of  pyrites. 

{lJi-0)  HR-  Niel's  hanlc,  one  half  mile  below  Greenfield, 
East  Pike  Run  township,  Washington  county.  See  K,  p. 
202. 

Slightly  iridescent ; luster  generally  resinous  ; numerous 
partings  of  charcoal. 
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J.  White' s banJc,  three  miles  north-west  of  Green- 
field, East  Pike  Rnn  townshijD,  Washington  county. 

Luster  shining ; much  charcoal,  and  a yellowish  efflo- 
rescence of  sulphate  of  iron. 


Indiana  County. 

’679) 

Evans. 


Water  @ 225°, 1.460 

Volatile  matter, 31.995 

Fixed  carbon, 53.788 

Sulphur, 997 

Ash, 11.760 


100.000 


Coke,  per  cent., 66.545 

Color  of  ash, reddish  grey. 

Fuel  ratio, 1:1.68 

{679)  J.  Eoans'  banh,  at  West  Lebanon,  Indiana  county. 
See  Report  IIHHII,  p.  276. 

Coal  compact,  greyish  black,  cannel  like ; fracture  con- 
choidal. 


Pittsburgh  Coal — Bench  not  stated. 

Chreene  County. 

C6S) 

Miller. 


Water  @225°, 

Volatile  matter, 38.390 

Fixed  carbon, 52.649 

Sulphur, 1.941 

Ash, (3  120 


100.000 

Coke,  per  cent., 60.710 

Color  of  ash, reddish  grey. 

Fuel  ratio, 1 : 1 37 

{162)  D.  Miller' s banh,  near  Miller’ s Steam  Mills,  one  and 
a half  miles  below  the  month  of  Cheat  river,  in  Dunkard 
township,  Greene  county.  See  K,  pp.  92,  380. 

Coal,  dull,  dirty  aspect ; mostly  coated  with  iron  oxide  ; 
contains  a good  deal  of  sulphate  of  iron  and  pyrites. 
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Washington  County. 

{m) 

SU) 

{178) 

Harding. 

Thomson. 

Redd. 

Water  @ 2250,  . . 

1.540 

1.095 

.680 

Volatile  matter,  . 

37.825 

39.790 

38.525 

Fixed  carbon,  . . 

57.063 

55.033 

55.920 

Sulphur,  . . 

762 

1.172 

.855 

Ash, 

2.810 

2.910 

4.020 

100.000 

100.000 

100  OOO 

Coke,  per  cent.,  . 

60.635 

59.115 

60.795 

Color  of  ash,  . . . 

....  cream. 

grey. 

red. 

Fuel  ratio,  . . . . 

1:1.50 

1:1.38 

1:1.45 

3 If.)  Mr.  Harding' s bank,  one  and  a half 

miles  north  of 

Washington,  Washington  county.  See  K,  p.  240. 

Coal,  bright,  clean  looking ; contains  an  unusually  large 
amount  of  mineral  charcoal ; seems  generally  free  from 
slate  and  pyrites. 

J.  Thomson' s bank,  near  the  Pittsburgh  pike,  near 
Cannonsburg,  on  Plum  Pun,  eight  miles  north  north-west 
of  Washington,  in  Chartiers  townshii^,  Washington  county. 

Coal,  hard,  compact ; luster  j)itchy  ; many  seams  of  char- 
coal, but  little  pyrites. 

{17 S)  Mr.  Redd's  bank,  Fallowfield  township,  Washing- 
ton county. 

Coal,  generally  compact ; with  seams  of  charcoal  and  py- 
rites, and  much  efflorescence  of  sulj^hate  of  iron.  (D.  Mc- 
Creath.) 


(690a) 

{690b) 

{690c) 

{690d) 

Slocum.  Slocum. 

Slocum. 

Slocum. 

Water  at  @ 2250,  . 

. 1.130 

1.150 

1.320 

1.410 

Volatile  matter,-.  . 

. 38.040 

36.920 

35.410 

35.835 

Fixed  carbon,  . . 

. 52.070 

52.007 

59.545 

58.058 

Sulphur, 

. 1.450 

.748 

.640 

.077 

Ash, 

. 6.710 

9.115 

3.085 

4.020 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . 

. 60.830 

61.930 

63.270 

62.755 

Color  of  a.sh,  . grey,  yellow  tinge. 

grey. 

reddish  gcey. 

cream. 

Fuel  ratio,  . . . . 

. 1:1.38 

1:1.41 

1:1.68 

1:1.62 

{GOOa)  James  Slocum's  pit,  above  Brownsville,  on  the 
Washington  county  side  of  the  Monongahela  river,  on 
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Krepp  Knob  farm,  Washington  county.  Specimen  from 

top,  under  the  horseback ^ 

Coal  bright,  brittle,  pitchy ; with  thin  partings  of  py- 
rites. 

{690b)  James  Slocum)  s pit.  Specimen  from  midway 
down)' 

Coal  bright,  brittle,  pitchy  ; with  little  pyrites. 

{690c)  James  Slocum)  s pit.  Specimen  from  bearing-in 
bench. 

Coal  bright,  brittle,  pitchy  ; with  little  pyrites. 

(food)  James  Slocum)  s pit.  Specimen  from  below  bear- 
ing-in bench. 

Coal  has  the  general  appearance  of  specimen  690c. 

Fayette  County. 


U08) 

(501) 

(490) 

Beal. 

McCormack  Heirs. 

Townsend. 

Water  @ 225°,  . 

. 1.020 

.960 

.890 

Volatile  matter, 

. 31.840 

33.035 

34.545 

Fixed  carbon,  . 

. C1.844 

60.200 

59.450 

Sulphur,  . . . 

.736 

.905 

.895 

Ash, 

. 4.560 

4.300 

4.220 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . 

. 67.140 

65.405 

04.365 

Color  of  ash,  . . 

• grey. 

cream. 

reddish  grey 

Fuel  ratio,  . . . 

1 : 1.94 

1:1.79 

1:1.72 

{JJ>8)  L.  Beat's  mine,  three  miles  west  of  Uniontown,  on 
Uniontown  and  Masontown  road,  Manellen  township,  Fay- 
ette county. 

Coal  compact  and  brittle  ; seamed  with  charcoal  and  py- 
rites. (D.  McC.) 

{60 T)  McCormack  Heirs'  mine,  one  mile  south  of  Cook's 
Mills,  on  Redstone  creek,  Franklin  township,  Fayette 
county. 

Coal  bright,  shining ; somewhat  iridescent ; carries  con- 
siderable mineral  charcoal,  and  a few  thin  partings  of  py- 
rites. (D.  McCreath.) 

{Jf)6)  Aaron  Townsend' s mine,  two  and  a half  miles  south 
from  Perryopolis ; head  of  Crab  Apple  run.  Perry  town- 
ship, Fayette  county. 
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Coal  compact,  briglit ; seamed  witli  mineral  charcoal  ; 
shows  a few  scales  of  pyrites.  (I).  McG.) 


{30) 

{440) 

{499) 

{497) 

Frick  & Co. 

Frick  & Co. 

Kendall. 

Sloan  Heirs. 

iLump  coal.Z 

[Slack  coal.l 

Water  @ 225°, 

. . 1.2C0 

.9,50 

1.040 

.930 

Volatile  matter, 

. 30.107 

29.662 

32.815 

33.710 

Fixed  carbon, 

. . 59.G16 

55.901 

60.241 

59.391 

Sulphur,  . . . 

. . .784 

1.931 

1.249 

.909 

Ash,  ... 

. . 8.233 

11.556 

4.655 

5.000 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent., 

. 68.633 

69.388 

66.145 

65.360 

Color  of  ash,  . . 

Reddish  grey. 

Reddish  grey. 

Grey. 

Grey,  red  tinge 

Fuel  ratio,  . . . 

. 1 : 1.98 

1 : 1.88 

1 : 1.83 

1 : 1.76 

{30)  Frick  & CoO  s mines ^ at  Broad  Ford,  near  Connells- 
ville,  Fayette  county.  Lump  coal.  See  report  L,  j).  62. 

Luster  generally  dull  resinous,  with  some  seams  of  bright 
crystalline  coal ; somewhat  coated  with  a yellorvish  white 
silt.  Coal  generally  firm  and  compact ; with  numerous 
bands  of  slaty  coal  and  mineral  charcoal. 

{kkO)  Frick  & Co.’’ s mines.  Connellsville  slack  coal. 

{JfOO)  J.  P.  KenclalV  s mine,  one  and  a half  miles  south 
from  McClellandstown,  on  Brown’s  run,  German  township, 
Fayette  county. 

Coal  comxract ; luster  bright,  shining  ; seamed  with  min- 
eral charcoal  and  pyrites. 

{k07)  Swan  Heirs’’  mine,  two  miles  west  of  Uniontown, 
North  Union  township,  Fayette  county. 

Coal  bright  and  compact ; seamed  with  mineral  charcoal ; 
shows  a few  scales  of  pyrites.  (D.  McCreath.) 

Westmoreland  County. 

{47Sa)  {473b)  {473c) 

Westmoreland  Coal  Company. 


Southside  mine.  Foster  Mine. 

Larimer  Mine,  No. 

Water  @ 225°, 

. . . 1.410 

1.310 

1.500 

Volatile  matter. 

. . 37.655 

37.100 

39.185 

Fixed  carbon. 

. . . 54.439 

55.004 

54.352 

Sulphur,  . . . 

. . .636 

.636 

.643 

Ash, 

. . . 5.860 

5.9,50 

4.260 

100.000 

100.000 

100.000 

Coke,  per  cent., 

, . 60.935 

61.590 

59.255 

Color  of  ash,  . 

. . cream. 

reddish  grey. 

reddish  grey. 

Fuel  ratio,  . . 

. . 1 : 1.47 

1 : 1.48 

1 ; 1.38 
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{Ji.73a)  Westmoreland  Goal  Co:  s mines,  North  Hunting- 
don township,  Westmoreland  county.  Southside  mine. 
See  KK,  p.  338. 

Coal  bright,  resinous,  with  seams  of  bright  crystalline 
coal  running  through  it ; generally  free  from  slate,  and 
shows  but  little  pyrites. 

{J{.73l))  Westmoreland  Goal  Co.' s mines,  North  Hunting- 
don township,  Westmoreland  county.  Foster  mine.  See 
KK,  p.  333. 

Coal  compact,  bright ; shows  but  little  pyrites. 

{Ji73c)  Westmoreland  Goal  Go.' s mines.  North  Hunting- 
don township,  Westmoreland  county.  Larimer  mine. 
No.  2.  KK,  p.  339. 

Coal  bright,  clean  looking  ; with  little  pyrites. 

(505a)  (5050)  (505c) 

Penn  Gas  Coal  Company. 

— - 

Irwin,  No.  1.  Irwin,  No.  2.  iSewicldey. 


Water  @2250, 1.780  1.280  1.490 

Volatile  matter,  ....  35.300  38.105  37.153 

Fixed  carbon, 59.290  54.383  68.193 

Sulphur, .680  .792  .058 

Ash, 2.890  5.440  2.506 


100.000  iqo.Mo  100.000 

Coke,  per  cent.,  ....  62.800  60.015  61.357 

Color  of  ash, cream.  cream.  red. 

Fuel  ratio, 1 : 1.67  1 : 1.42  1 : 1.50 


(505a)  Penn  Gas  Coal  Co.'s  mines,  one  half  mile  east  of 
Irwin’s  Station,  P.  R.  R-.,  Penn  township,  Westmoreland 
county.  Shaft  No.  1.  See  KK,  p.  333. 

Coal  firm,  bright,  clean  looking,  ivith  little  pyrites. 

(5051))  Penn  Gas  Coal  Co.'s  mines,  one  half  mile  east 
of  Irwin’s  Station,  P.  R.  R.,  Penn  township,  Westmoreland 
county.  Shaft  No.  2. 

Coal  bright,  firm,  with  thin  seams  of  slate. 

{605c)  Penn  Gas  Coal  Co.'s  mines,  near  Sewickley  Sta- 
tion, on  the  P.  & C.  R.  R.,  Sewickley  township,  Westmore- 
land county.  See  KK,  p.  353. 

Coal  has  a bright,  shining  luster ; is  firm  and  compact, 
and  seems  in  the  main  free  from  slate  and  pyrites. 
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(489) 

(480) 

(48S) 

Fulton  & 

Greenshurg 

Horner. 

Pinkerton. 

Coal  Co. 

Water  @ 225°,  . . . 

. . 1.200 

1.020 

1.200 

Volatile  matter,  . . 

. . 32.955 

33.495 

33.600 

Fixed  carbon,  . . . 

. . 54.830 

61.344 

58.491 

Sulphur, 

. . .635 

.861 

.794 

Ash, 

. . 10.380 

3.280 

5.915 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . 

65.485 

05.200 

Colorofash,  . . . . 

reddish  grey. 

cream. 

Fuel  ratio, 

1 : 1.66 

1 : 1.83 

1 : 1.74 

{IfSO)  Fulton  &PinJier ton' s mine,  on  Sewickley  creek,  live 
miles  from  West  ISTewton,  Sewickley  township,  Westmore- 
land county. 

Coal  generally  of  a resinous  luster,  with  seams  of  bright 
crystalline  coal  running  through  it ; iridescent ; somewhat 
slaty. 

{JfSO)  Greenshurg  Goal  Go's  mine,  one  and  a half  miles 
south  from  Greensburg,  Hempfield  townsliijD,  Westmore- 
land county. 

Coal  generally  of  a dull  luster  ; coated  with  a yellowish 
white  silt ; compact.  Seams  of  bright  crj^stalline  coal  run 
through  it. 

Mr.  Horner' s hank,  three  miles  south  from  Har- 
vey’s Five  Points,  Salem  township,  Westmoreland  county. 

Coal  bright,  iridescent ; carries  considerable  mineral 
charcoal. 


(474) 

(476) 

(495) 

Hunter. 

Kunkle. 

Saltzburg. 

Water  @ 225°,  . . 

1.250 

.970 

1.070 

Volatile  matter,  . . . . 

....  42.110 

37.845 

35.515 

Fixed  carbon, 

48.820 

53.234 

56.458 

Sulphur, 

2.075 

1.541 

2.257 

Ash, 

5.745 

0.410 

4.700 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . . . 

01.185 

03.415 

Color  of  ash, 

grey. 

reddish 

reddish 

grey. 

grey. 

Fuel  ratio, 

1 : 1.40 

1 : 1.58 

{Mlk)  J.  Hunter' s hank,  one  mile  south-west  of  McLaugk- 
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linstown,  Burrell  township,  Westmoreland  county.  See 
KK,  p.  367. 

Coal,  luster  generally  resinous  ; seams  of  bright  crystal- 
line coal  run  through  it ; compact ; shows  considerable 
pyrites  in  thin  partings. 

y.li.76)  Mr.  KunJde’ s dank,  two  miles  north-west  from 
Saltzburg,  Bell  township,  Westmoreland  county. 

Coal  exceedingly  compact ; somewhat  coated  with  silt ; 
luster  resinous  ; considerable  pyrites  in  scales. 

{ItOS)  Saltzburg  Coal  Co.' s mines,  Loyalhanna  township, 
Westmoreland  county.  See  KK,  p.  322. 

Coal  compact,  bright,  with  partings  of  mineral  charcoal 
and  pyrites.  Shows  considerable  efflorescence  of  sulphate 
of  iron. 


(505) 

(4S3a') 

{433b') 

- (4S6) 

Saxman. 

Saxman. 

Saxman. 

Saxman 

ZLump  Coal. 2 

iSlaclc  Coal.'l 

\_Slack  Coal.l 

[Slack  Coal 

Water  @ 225°,  . 

1.500 

.810 

1.210 

2.020 

Volatile  matter, 

. 30.945 

29.330 

28.145 

29.555 

Fixed  carbon,  . 

C3.4S9 

57.399 

58.511 

57.163 

Sulphur,  . . . 

.796 

1.308 

1.019 

1.022 

Ash, 

3.180 

11.063 

11.115 

9.040 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

. 67.405 

69.860 

70.045 

08.425 

Celor  of  ash,  . . 

. reddish 

reddish 

reddish 

reddish 

grey. 

grey. 

grey. 

grey. 

Fuel  ratio,  . . 

. 1:2.05 

1 : 1.95 

1:2.07 

1 : 1.93 

(506)  M.  Saxman  Jr.,  & Co.'s  mines,  Latrobe;  at  the 
mouth  of  Saxman’ s run,  Beia-j^  township,  Westmoreland 
county.  Lump  coal.  See  KK.  p.  286. 

Coal,  deep  black,  bright,  very  tender ; shows  but  little 
pyrites. 

(J/dSa)  M.  Saxman  Jr.,  & Co.'s  mines,  Latrobe.  Slack 
coal. 

{Ji£3b)  M.  Saxman  Jr.,  & Co.' s mines,  Latrobe.  Slack 
coal. 

iJiSG)  M.  Saxman  Jr.,  & Co.'s  mines,  Latrobe.  Slack 
coal. 

These  three  samples  of  slack  coal  were  selected  from  car 
loads  used  in  the  experiments  of  making  coke  from  an- 
thracite dust  and  different  proportions  of  bituminous  coals. 
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{475) 

Seanor. 

{503) 

Lomison. 

{471) 

Millwood. 

{483) 

Sea:on. 

{484) 

Caujjjield. 

Water  @ 225°, 

. 1.010 

.830 

1.240 

.580 

1.050 

Volatile  matter. 

. 32.980 

31.030 

30.715 

24.850 

25.170 

Fixed  carbon. 

. 02.902 

62.819 

63.799 

64.779 

69.602 

Sulphur,  . . . 

.788 

.746 

.621 

3.496 

.668 

Ash, 

. 2.260 

4.575 

3.625 

6.295 

3.510 

100.000 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

. 66.010 

68.140 

68.045 

74.570 

73.780 

Color  of  ash,  . 

. cream. 

cream,  reddish  grey 

. red. 

red. 

Fuel  ratio,  . . 

. 1:1.90 

1 : 2.02 

1:2.07 

1:2.60 

1 : 2.76 

{J-1,75)  W.  Seanor^s  banic,  near  New  Alexandria,  Derry 
township,  Westmoreland  comity. 

Coal,  compact,  shining  ; somewhat  coated  with  silt ; free 
from  slate  xiartings  and  shows  but  little  xiyrites. 

(603)  Dr.  II.  G.  Lorn  Is  on' s bani,  one  and  a quarter  miles 
west  from  New  Derry,  Derry  township,  Westmoreland 
county. 

Coal  comxiact ; somewhat  coated  with  inhltrated  silt ; 
shows  but  little  slate  and  seems  in  the  main  free  from  jiy- 
rites.  (D.  McCreath.) 

{171)  M'dlmood  Coal  and  Cole  Co's,  mine  at  Millwood, 
Derry  townsliixi.  Westmoreland  county. 

Coal  generally  bright ; somewhat  coated  with  silt ; rather 
hrm  and  conqiact ; shows  but  little  jiyrites. 

{Ji.S3)  T.  S.  Seaton's  ha'iiJc^  one  and  a half  miles  north 
from  Ligonier,  Ligonier  townshij),  Westmoreland  county. 

Coal  bright  and  very  tender ; shows  a large  amount  of 
pju’ites  and  considerable  efflorescence  of  sulx)hate  of  iron. 

{1^8 1)  D.  Caiiffield' s bani,  one  mile  west  from  West  Fair- 
field  P.  0.,  Fairfield  townshij),  Westmoreland  county. 

Coal  generally  bright ; somewhat  coated  with  silt ; shows 
bnt  little  x:)y rites. 

{479)  {481)  {477) 

Kehoe.  Chambers.  Anderson. 


Water  @ 225'-’, 930  1.140  .880 

Volatile  matter, 27.365  29.880  31.720 

Fixed  carbon, 49.651  62.227  61.072 

SuliDhur, .859  .668  1.143 

Ash, 21.195  6.085  5.185 


100.000  100.000  100.000 
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Coke,  per  cent., 71.705  68.980  67.400 

Color  of  ash, grey-  grey,  red  tinge,  reddish  grey. 

Fuel  ratio, 1 : 1.81  1 : 2.08  1 : 1.92 

{Ji-79)  Mr.  Kehoe's  hank.,  one  and  a half  miles  south- west 
from  Beaty’s  Station,  on  the  P.  R.  R.,  Unity  township, 
Westmoreland  county. 

Coal  dull ; coated  with  iron  oxide ; carries  nnmerons 
thin  partings  of  slate,  and  shows  hut  little  pyrites. 

{IfSl)  J.  Chamber''  s hank,  one  and  a half  miles  north- 
west from  Pleasant  Unity,  Unity  township,  Westmoreland 
county. 

Coal  compact,  dull,  iridescent ; with  little  pyrites. 

{M?)  J.  AndersoiH  s hank,  half  a mile  west  from  Youngs- 
town, on  the  Greensburg  pike.  Unity  township,  Westmore- 
land county. 

Coal  bright,  tender  ; somewhat  coated  with  silt ; carries 
considerable  pyrites  in  thin  partings. 


Indiana  County. 

T.  Sloan. 

Water  @ 225°, .850 

Volatile  matter, 27.385 

Fixed  carbon,  49.748 

Sulphur, 3.017 

Ash, 19.000 


100.000 

Coke,  per  cent.,  71.765 

Color  of  ash, grey. 

Fuel  ratio, 1 : 1.81 


{68k)  T.  Sloan’s  hank,  near  Blairsville,  Indiana  county. 
See  IIHIIH,  pp.  160,  162. 

Coal  of  deep  black  luster ; rather  compact ; carries  nu- 
merous thin  bands  of  slaty  coal  and  a large  amount  of  Ron 
pyrites  in  thin  knife  edges. 


Somerset  Co^inty. 


{458) 

(443a) 

{44Sb) 

1-459) 

Beachy. 

Wilhelm. 

Wilhelm. 

Yoder. 

\_Lovier  bench.']  ^The  rider.] 

Water  @ 2250,  . 

. . . l.OSO 

1.190 

1.570 

1.465 

Volatile  matter,  . 

. . . 21.010 

21.000 

21.450 

21.285 

Fixed  carbon,  . 

. . . 69.016 

66,907 

69.986 

69.677 

Sulphur,  .... 

. . . .764 

.713 

.679 

.693 

Ash, 

. . . 7.530 

10.190 

6.315 

6.880 

100.000 

100.000 

100.000 

100.000 
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Coke,  per  cent.,  ....  77.310  77.810  76.980  77.250 

Color  of  ash, grey,  reddish  reddish  reddish 

red  tinge.  grey.  grey.  grey. 

Fuel  ratio, 1:3.28  1:3.18  1:3.26  1:3.27 


{JfSS)  M.  J.  BeachiJ  s mine,  two  and  a lialf  miles  south- 
west of  Salisbury,  Somerset  county.  See  HHH,  p.  83. 

Coal  very  tender ; luster  generally  resinous,  but  with 
seams  of  bright  crystalline  coal;  fracture  shows  oblique 
faces. 

{Jt-JfSa)  Wilhelm  mine,  one  and  a half  miles  west  of  Salis- 
bury. Loioer  bench. 

Coal  very  tender ; luster  generally  resinous,  with  seams 
of  bright  crystalline  coal ; carries  a good  deal  of  mineral 
charcoal. 

{I^kSb')  Wilhelm  mine,  one  and  a half  miles  west  of  Salis- 
bury, Somerset  county.  Specimen  from  the  rider  coal  of 
the  bed.  See  IIHII,  pj).  84,  85. 

[It  is  possible  that  this  rejiresents  the  Redstone  bed ; but 
the  similarity  of  the  analysis  with  that  of  (459)  Yoder’s 
coal  is  to  be  noticed.] 

The  coal  is  very  tender,  with  bright,  resinous  luster ; it 
carries  considerable  mineral  charcoal.  Its  fracture  is  un- 
even, as  if  from  oblique  strains. 

{IfO)  E.  Yodef  s mine,  three  quarters  of  a mile  south  of 
Mechanicsburg,  (West  Salisbury,)  Somerset  county. 

Coal  bright,  shining,  tender  ; seamed  with  mineral  char- 
coal and  iron  pyrites. 


(475) 

{349) 

{457) 

{4G0) 

Livengood 
& Kcim. 

Keystone. 

Cumberland 
and  Elk  Lick. 

Saylor  Hill. 

Water  @ 225°, 

. . 1.6G5 

1.050 

1.385 

1.630 

Volatile  matter, 

. . 22.350 

19.610 

21.470 

19.965 

Fixed  carbon, 

. . 68.774 

70.239 

69.352 

66.510 

Sulphur,  . . . 

. . 1.246 

.761 

.763 

.775 

Ash, 

. . 5.965 

8.340 

7.030 

11.120 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

. 75.985 

79.340 

ii.LiS 

78.405 

Color  of  ash,  . 

■ • grey. 

grey. 

reddish  grey. 

grey,  red 

pink  tincro. 

tinge. 

Fuel  ratio,  . . 

. . 1:3.07 

1:3.58 

1:3.23 

1:3.35 

(4-5d)  Livengood  & Eeini' s mine,  one  mile  north  of  Salis- 
bury, Somerset  county. 
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Coal  bright,  compact ; laminae  very  distinct. 

{SJiS)  Keystone  Goal  and  Manvfacturing  Co.'s  onine, 
three  miles  south  of  Meyersdale,  on  the  Castleman  river. 
See  HHH,  p.  78. 

Coal  very  comj)act ; luster  bright,  resinous  ; carries  a large 
amount  of  mineral  charcoal. 

{Jid7)  Cumberland  and  Elli  Lick  Coal  Co.'s  onine,  two 
miles  south  of  Meyersdale,  Somerset  county.  See  HHH, 
p.  77. 

Coal  bright,  shining,  tender,  with  a large  amount  of  char- 
coal. 

{Ji.60)  Saylor  Hill  mine,  three  quarters  of  a mile  west  of 
Meyersdale,  Somerset  county.  See  HHH,  pp.  76,  77. 

Coal  exceedingly  tender,  and  somewhat  slaty  ; luster  gen- 
erally dull ; seams  of  bright  crystalline  coal  run  through  it. 

Cumberland  Goal,  {^probably  P ittsbiLryh  Bed.) 


{lOOla)  (lOOlb)  {100  c) 

Water@2250, 1.230  1.110  . 710 

Volatile  matter, 15.470  15.300  15.2C0 

Fixed  carbon, 73.510  73.280  68.250 

Sulphur, 700  1.230  2.540 

Ash, 9.090  9.080  13.240 


100.000  100.000  100.000 

Coke,  per  cent., 83.30  83.59  84.03 

Color  of  ash, grey.  grey,  red  reddish 

tinge.  brown. 

Fuel  ratio,  1;4.75  1:4.78  1:4.47 


{1001a)  {1001b)  {1001c)  Coals  from  the  Cumberland  Basin, 
Maryland,  analysed  by  myself  in  1872. 


§ 6.  Elk  Lick  Coal  Bed. 

The  Elk  Lick  coal  bed  is  a thin  but  persistent  horizon  of 
carbonaceous  matter  underlaid  by  limestone  recognizable 
on  a little  search  wherever  the  Pittsburgh  coal  bed  exists. 
It  lies  about  one  third  of  the  way  down  in  the  Barren 
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Measures  ; about  two  hundred*  feet  beneath  the  Pitts- 
burgh coal ; and  about  four  hundred  feet  above  the  Free- 
port Upper  coal,  (as  at  Forwards  town,  in  Somerset  county, 
HUH,  p.  219.)  It  was  named  in  1840  from  an  opening  on 
Elk  Lick  creek,  in  Somerset  county,  where  the  measure- 
ment of  the  depth  beneath  the  Pittsburgh  bed  is  easily 
made,  and  amounts  to  something  over  two  hundred  and 
five  feet.  The  interval  between  it  and  the  toj)  of  the  Maho- 
oning  Sandstone  is  here  three  hundred  and  thirty  feet.  (See 
HHH,  pp.  60,  61,  73.) 

The  massive  sandstone,  fifty  to  sixty  feet  thick,  over  it, 
represents  the  Morgantown  Sandstone  of  the  Monongahela 
Piver  valley. 

The  bed  is  nowhere  larger  than  four  feet,  and  is  nowhere 
much  mined  except  iu  Somerset  county.  It  has  been 
wrongly  identified  with  the  Barton  bed  of  the  Cumberland 
basin,  in  Maryland ; and  it  has  been  used  as  a name  for 
many  different  beds  in  the  low*er  part  of  the  Barren  Meas- 
ures in  the  reports  of  the  First  Geological  Survey,  and  in 
private  rei^orts  and  text  books. 

It  is  opened  in  Indiana  county  (HITHII,  jDp.  101,  103)  by 
Mr.  Stevens,  near  Dilltown,  on  Black  Lick,  in  the  Armagh 
valley,  and  is  reported  three  feet  thick,  but  may  not  yield 
more  than  one  foot  of  coal. 

In  southern  Butler  county,  it  has  been  opened  by  Mr. 
Hayes  on  Glade  creek,  two  feet  thick  (Q,  p.  79),  and  by  Mr. 
Flemming  on  Little  Bull  creek,  two  and  a half  feet  thick 
(Q,  p.91). 

In  northern  Allegheny  county,  it  is  seen  (three  hundred 
and  sixty  feet  above  the  Freeport  Upper  coal  and  two  hun- 
dred and  fifty  feet  beneath  the  Pittsburgh  coal)  at  several 
places  (Q,  pj).  149, 154,  164, 171, 172, 174)  on  Hite’s,  Wood’s 
and  Duff ’s  run,  and  Pine  creek,  yielding  at  one  place  three 
and  a half  feet  of  good  coal,  but  being  usually  a thin  bed  of 
bony  coal,  slate  or  impure  caiinel. 

Iu  northern  Beaver  county,  it  was  once  oirened  at  the 

* Three  hundred  and  forty  is  a misprint  for  two  hundred  and  forty,  R,  of  P., 
HIIH.  Preface,  xxxiii. 


ELK  LICK  COAL  BED. 


MM.  31 


top  of  Gross’  knob,  on  McPherson’s  branch,  and  although 
not  under  good  cover,  seemed  to  hold  three  feet  of  coal. 
fQ,  p.  ISO.) 

There  is  no  reason  for  doubting  its  former  extension  over 
large  areas  further  north,  and  its  presence  in  Ohio. 

Its  place  is  clearly  marked  by  the  well  known  Green 
Crinoidal  Limestone  lying  at  a depth  of  thirty  feet,  more  or 
less,  beneath  it ; this  Green  Crinoidal  Limestone  being  one 
of  the  most  plainly  marked  and  widely  spread  of  the  Bar- 
ren Measure  strata. 


Somerset  County. 


Water  @225°,  . 
Volatile  matter, 
Fixed  carbon,  . 
Sulphur,  . . . 
Ash, 


{399) 

Bcrkev. 

.890 

20.525 

65.903 

1.142 

11.540 


100.000 


Coke,  per  cent.,  78.585 

Color  of  ash, reddish  grey. 

Fuel  ratio,  1 ; 3.21 

{399)  Mr.  Berkey's  bank,  at  Jenner  Cross-Roads,  Jenuer 
township,  Somerset  county.  [This  bed  is  supposed  to  be 
the  Elk  Lick  bed.]  See  HUH,  pp.  219,  220. 

Coal  (from  the  drift)  generally  compact  and  somewhat 
slaty ; luster  resinous ; carries  a few  thin  partings  of 
pyrites. 


§ 7.  Berlin  Goal  Bed. 

The  Berlin  coal  bed  is  only  mined  in  Somerset  county, 
along  the  Blue  Lick  valley,  where  it  is  about  four  feet  thick. 

It  underlies  the  Pittsburgh  bed  about  three  hundred 
feet,  and  the  Elk  Lick  bed  about  ninety  feet. 

Ten  feet  under  it  lies  a limestone  eight  feet  thick.  (See 
R.  of  P.  Him,  Plate  3,  pp.  22  and  39.) 

In  other  parts  of  south-western  Pennsylvania  it  and  its 
limestone  are  scarcely  recognizable. 
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CGI) 

{428) 

{W) 

{410) 

W.  G.  Walker. 

[ Upper  Berlin. 2 

H.  N.  Coleman.  S.  P.  Fritz. 

[ Upper  Berlin.  2 

Berkey 

Water  @ 225°,  . 

. 1.945 

2.010 

1.625 

1.110 

Volatile  matter, 

. 21.935 

20.535 

22.760 

20.505 

Fixed  carbon,  . 

. G8.554 

68.321 

67.467 

63.470 

Sulphur,  . . . 

. 1.161 

.744 

.803 

3.785 

Ash, 

. 6.405 

8.390 

7.345 

11.130 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

. 76.120 

77.455 

75.615 

78.385 

Color  of  ash. 

• grey, 
red  tinge. 

grey, 
red  tinge. 

reddish  gre}’’. 

red. 

Fuel  ratio,  . . . 

. 1:3.12 

1 : 3.32 

1:2.96 

1:3.09 

{Jf-Gl)  W.  G.  TFaZ/ter’ 5 near  Pine  Hill  cliurcli,  south 
of  Berlin,  Brother’s  Valley  townshij),  Somerset  county. 
See  HUH,  39,  40.  [This  is  the  upper  of  the  two  Berlin 
coal  beds.] 

Coal  bright,  tender,  seamed  with  mineral  charcoal  and 
iron  x)yrites. 

{J4.28)  II.  N.  Coleman' s hank,  one  and  a half  miles  south 
of  Berlin,  Brother’s  Valley  township,  Somerset  county. 
[This  is  the  upper  of  the  two  Berlin  coal  beds.] 

Coal  bright,  shining,  tender  ; seamed  with  slate  and  py- 
rites. 

S.  P.  Fritz' s hank,  near  Berlin,  Brother’s  Valley 
township,  Somerset  county. 

Coal  bright,  iridescent,  rather  compact ; with  thin  seams 
of  mineral  charcoal  and  slate. 

{tlO)  Hr.  Beikey' s hank,  at  Jenner  Cross  Roads,  Ten- 
ner township,  Somerset  county. 

Coal  dull  looking,  tender  ; coated  Avitli  iron  oxide  and 
seamed  with  pyrites.  (B.  McCreath.) 


§ 8.  Platt  Coal  Bed. 

The  Platt  bed,  (called  also  the  Weighley  bed,  and  the  Ber- 
lin lower  bed,  R.  of  P.  IIIIII,  pjD.  29,  30,  41,  43,  44,  and 
Plate  3,  p.  22,)  worked  formerly  near  Berlin,  in  Somerset 
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county,  consists  there  of  alternate  layers  of  sulphurous  coal 
and  slate,  with  a total  thickness  of  seven  feet.  It  was  so 
unusual  an  exhibition  in  the  Barren  Measures,  that  it  was 
poj^ulaiiy  identified  with  the  Pittsburgh  coal  of  the  Salis- 
bury basin,  three  hundred  and  twenty-five  feet  above  it. 

The  Platt  bed  underlies  the  Berlin  bed  at  a very  regular 
distance  of  twenty-five  feet,  the  limestone  coming  in  be- 
tween them.  (See  the  detailed  section  of  both  beds,  and 
the  limestone  in  Fig.  23,  p.  41,  HHH. ) 

This  bed  has  been  detected  with  more  or  less  probability 
in  other  counties. 

Somerset  County. 

{396) 

Weighley. 


Water  @ 225°,  ^ 1.000 

Volatile  matter, 18.175 

Fixed  carbon,  53.521 

Sulphur, 5.3S4 

Ash, 21.920 


100.000 


Coke,  per  cent.,  . . 80.825 

Color  of  ash, pink. 

Fuel  ratio, 1 : 2.94 


{396)  Mr  Weighley’ s hank,  one  mile  south-west  of  Ber- 
lin, Brother's  Yalley  township,  Somerset  county.  See 
HHH,  pp.  29,  30,  31. 

Coal  generally  compact ; of  resinous  luster  ; inclined  to 
break  up  into  blocks  ; carries  some  slate  and  an  unusually 
large  amount  of  iron  pyrites. 


%9.  Price  Coal  Bed. 

The  Price  bed,  which  has  also  received  its  name  in  Som- 
erset county,  lies  sixty  feet  beneath  the  Platt  bed,  and 
three  hundred  and  eighty-five  feet  beneath  the  Pittsburgh 
bed.  See  section  Plate  3,  HHH,  pp.  22,  23,  42,  44,  72, 
290. 
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It  is  from  three  to  four  feet  thick  in  the  Berlin  district, 
and  two  feet  thick  in  the  Salisbury  district. 

In  Cambria  county  it  was  once  worked  by  Mr.  Brown  at 
Summerhill,  (HH,  x)p-  38,  39,  40,)  in  the  hill  tops,  some- 
times five  feet  thick,  but  very  irregular  and  unreliable. 

In  Indiana  county  it  is  probably  Marlin’s  bed  at  Five 
Points,  and  on  Plum  creek  and  Pine  run,  sometimes  three 
feet  thick.  See  IIIIIIII,  pp.  257,  281,  282. 

It  seems  to  be  wanting  west  of  the  Allegheny  river. 

In  Westmoreland  and  Fayette,  it  seems  to  be  represented 
by  an  insignificant  coal  bed  a few  feet  underneath  the 
Black  Fossiliferous  Limestone  horizon,  (KKK,  p.  24.) 


Somerset 

Cambria  County. 

County,  r 

(372) 

(378) 

(379) 

T.  Price. 

Brown. 

Brown. 

C Upper  bench.'i 

iLower  bench. 

Water  @ , 

. . .870 

.820 

.550 

Volatile  matter,  . . 

. . . 20.330 

19.155 

17.325 

Fixed  carbon.  . . . . 

. , 68.944 

70.175 

61.632 

Sulphur, 

...  1.176 

.445 

1.033 

Ash, 

...  8.680 

9.405 

19.460 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . . 

. . 78.800 

80.025 

82.125 

Color  of  ash, 

• • ■ grey. 

gi-ey. 

grey. 

Fuel  ratio, 

...  1:3.39 

1 : 3.66 

1 : 3.55 

(-57^)  T.  Price's  hanlc,  at  the  terminus  of  the  Buffalo 
Valley  R.  R.,  Berlin,  Brother’s  Valley  township,  Somerset 
county.  See  IIHII,  pp.  27,  28. 

Coal  bright  and  tender,  with  a few  thin  partings  of  slate  ; 
shows  only  a small  amount  of  pyrites  in  the  form  of  scales. 
(D.  McC.) 

{37S)  Brown]  s mine,  three  fourths  of  a mile  north  north- 
west of  Summerhill,  Cambria  county.  Upper  tench.  See 
nil,  P13.  38,  39  ; also  HIIH,  p.  290. 

Coal  bright  and  tender ; seamed  with  mineral  charcoal 
and  pyrites.  (D.  McC.) 

iSlU)  Browr]  s mine,  three  quarters  of  a mile  north  north 
west  of  Summerhill.  Lower  tench. 
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Coal  exceedingly  compact,  with  dull  resinous  luster  gen- 
erally ; has  seams  of  bright  crystalline  coal  running  through 
the  mass.  (D.  McC.) 


§ 10.  PJiilson  {Rose)  Coal  Bed. 

The  Philson*  (or  Rose)  bed  of  Somerset  county  lies  one 
hundred  feet  below  the  Price  bed  (HITH,  section  Plate  3,  Fig. 
10,  p.  22,)  and  four  hundred  and  eighty -five  feet  beneath 
the  Pittsburgh  bed. 

It  is  but  one  foot  thick  at  Berlin  (HHH,  pp.  24,  37 ;)  but 
at  Ursina  (as  the  Rose  bed,  HHH,  pp.  250,  293,  312)  where 
it  lies  one  hundred  feet  above  the  Freeport  Upper  coal,  it 
averages  five  feet  in  thickness,  and  at  the  Krieger  mine 
reaches  six  feet. 

It  has  three  feet  of  limestone  under  it. 

In  the  Ligonier  valley  in  Westmoreland  and  Fayette  this 
bed  has  been  recognized  in  nine  townshij)s  (KICK,  p.  25, 
etc.)  always  as  the  first  bed  above  the  Mahoning  Sandstone 
from  forty  to  ninety  feet  above  the  Freeport  Ux)per  coal. 
But  it  is  possible  that  in  some  instances  it  has  been  con- 
founded with  the  Gallitzin  bed.  It  is  one,  two,  and  some- 
times even  three  feet  thick.  The  limestone  underlies  it 
along  the  Laurel  Hill  side  but  not  along  the  Chestnut  Ridge 
side  of  the  valley. 

In  Indiana  county  it  has  been  recognized  around  Armagh 
(HHHH,  pp.  24,  75,  244,)  and  on  Round  Top  (p.  129,)  with 
its  underlying  limestone  ; on  the  Conemaugh,  Black  Lick, 
Yellow  Creek,  in  Deep  Hollow,  and  near  Marion,  (j).  257,) 
sometimes  three  and  even  four  feet  thick.  But  there  is  not 
always  a certainty  that  it  has  not  been  confounded  with 
the  Gallitzin  bed. 

If  the  Brush  Creek  coal  of  the  country  west  of  the  Alle- 
gheny river  be  rightly  identified  with  the  Gallitzin,  then 
the  Philson  bed  has  not  been  recognized  in  that  region. 


* The  next  bed  to  the  Price  coal  in  order  downwards,  before  coming  to  the 
Philson,  is  the  Coleman,  sixty  feet  beneath  the  Price.  But  we  have  no  analy- 
ses of  the  Coleman  coal  yet  to  report. 
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Somerset  County. 


iS51) 

im 

P.  & B.  C.  Co. 

P.  & B.  C.  Co. 

Water  @ 225°,  . . . 

920 

1.555 

Volatile  matter,  . . . 

22.9.50 

23.480 

Fixed  carbon,  . . . . 

66.999 

63.483 

Sulphur, 

3.096 

4.037 

Ash, 

6.035 

7.445 

100.000 

100.000 

Coke,  per  cent.,  . . . 

76.130 

74.965 

Color  of  ash,  . . . . 

grey, 

red  sjjecks. 

pink. 

Fuel  ratio, 

1:2.91 

1:2.70 

{361)  Pittsburgh  and  Baltimore  Coal,  Colie  and  Iron 
Co.' sbanlc,  near  Ursina,  Upper  Turkey  Foot  township,  Som- 
erset county.  Lumg)  Coal.  See  ITHH,  pj).  249,  250,  251. 

Coal  bright,  shining,  very  tender,  with  numerous  thin 
partings  of  pyrites,  and  considerable  sulphate  of  iron. 

{^G)  Pittsburgh  and  Baltimore  Coal,  Colie  and  Iron  Co.'s 
banli,  near  Ursina,  Upper  Turkey  Foot  township,  Somerset 
county.  Rose  opening.  SlacJi  Coal. 

Coal  bright,  very  tender,  with  a very  large  amount  of  iron 
XDyrites. 


§ 11.  Oallitzin  {Brush  Creelc  ?)  Coal  Bed. 

The  Gallitzin  bed  (Brady’s  Bend  bed.  Brush  Creek  bed) 
is  the  lowest  in  the  Barren  Measures,  and  was  so  named  in 
Cambria  county.  (HHIT,  j).  293.) 

In  the  general  section  along  the  Pennsylvania  railroad, 
&c.,  it  comes  sixty  feet  above  the  Freeport  Upper  coal,  and 
between  the  upper  and  lower  members  of  the  Mahoning 
sandstone,  as  it  does  on  Broad  Top  also,  in  Blair  county. 

It  is  less  than  two  feet  thick,  and  of  no  importance  what- 
ever east  of  the  Allegheny  river,  although  it  is  recognized 
in  Indiana  county,  in  the  Ligonier  valley,  (HITHH,  j)p.  24, 
27,)  at  Nineveh,  (p.  83,)  at  the  mouth  of  Brush  creek,  one 
foot  thick,  (p.  Ill,)  on  Yellow  creek,  three  feet  thick,  (p. 
128,)  and  near  Marion,  (p.  257.)  It  has  not  been  noticed  in 
the  Blairsville  basin. 
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South  of  the  Conemaugh,  it  may  have  been  confounded 
with  the  Philson. 

On  the  Allegheny  river,  at  Brady’s  Bend,  it  is  four  feet 
thick ; and  all  through  Allegheny,  Butler,  and  Beaver  coun- 
ties, it  plays  a considerable  role  under  the  local  name  of 
Brush  Creek  bed,  (Q,)  varying  from  six  inches  upwards, 
but  never  over  three  feet  thick ; and  therefore  generally 
called  “the  three  foot  seam”  in  Beaver  county,  at  Darling- 
ton and  elsewhere.  (Q,  p.  235,  &c.,) 


Lawrence  County. 


{626') 

(635) 

Miller. 

Miller. 

C Upper  bench,  ^ 

iLower  bench,"] 

Water  at  2250,  

1.940 

1.930 

Volatile  matter, 

39.265 

40.125 

Fixed  carbon,  

55.828 

65.606 

Sulphur, 

. . . .727 

.849 

Ash, 

2.240 

1.490 

100.000 

100.000 

Coke,  per  cent., 

58.794 

57.945 

Color  of  ash, 

...  reddish  grev. . 

reddish  brown. 

Fuel  ratio, 

1 : 1.42 

1:1.38 

{6W)  Mr.  Millef  s banJc,  live  miles  north  from  Wurtem- 
burg,  Perry  township,  Lawrence  county.  Upper  iencJi. 

The  coal  is  compact  and  brittle,  with  bright,  pitchy  lus- 
ter ; it  carries  numerous  thin  partings  of  mineral  charcoal, 
and  shows  small,  delicate  fossil  impressions. 

{635)  Mr.  Millef  s bank.,  five  miles  north  from  Wurtem- 
burg.  Perry  township,  Lawrence  county.  Lower  bench. 

The  coal  is  compact  and  brittle,  with  resinous  luster  ; it 
carries  numerous  partings  of  mineral  charcoal. 


Butler  County. 


(438) 

(472) 

Cable. 

Wilson. 

Water  @ 2250, 

1.740 

1.500 

Volatile  matter, 

42.450 

43.860 

Fixed  carbon, 

47.415 

Sulphur,  . 

4.104 

2.700 

Ash, 

4.525 

100.000 

100.000 

Coke,  per  cent 

54.04 

Color  of  ash, 

grey,  pink 
tinge. 

Fuel  ratio, 

1 : 1.08 
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{It.88)  Mr.  Cables  five  miles  nortli-east  of  Harmony, 

on  the  Little  Connoquenessing  creek,  Connoqnenessing 
township,  Butler  county.  See  p.  123,  Q. 

Luster  generally  resinous  ; strongly  iridescent ; partings 
of  pyrites  unusually  numerous  in  specimens  received. 

{Ji-72)  Mr.  Wilsov]  s mine.,  at  mouth  of  Semiconon  creek, 
two  miles  east  of  Whitestown,  Connoquenessing  township, 
Butler  county.  See  p.  125,  Q. 

Luster  bright,  resinous,  generally  ; somewhat  iridescent ; 
conchoidal  fracture ; considerable  mineral  charcoal  and 
pyrites. 


§ 12.  Freeport  Upper  Goal  Bed.  {E.) 

This  is  the  highest  and  principal  bed  of  the  Lower  Pro- 
ductive or  Allegheny  Hiver  Coal  Series  ; as  the  Pittsburgh 
is  the  lowest  and  principal  bed  of  the  Ui3j)er  Productive  or 
Monongahela  Liver  Coal  Series. 

At  Pittsburgh  the  Pittsburgh  bed  lies  in  the  hills  three 
hundred  feet  or  more  above  the  river  level ; and  the  Free- 
port bed  about  three  hundi-ed  feet  below  the  river  level. 

This  bed,  therefore,  underlies  the  whole  country  south 
of  the  Ohio  and  west  of  the  Monongahela  rivers  solid,  as 
well  as  that  half  of  Westmoreland  and  Fayette  counties 
lying  between  the  Monongahela  river  and  Chestnut  Hidge, 
along  the  west  flank  of  which  it  outcrops  in  a continuous 
line  extending  from  the  West  Virginia  State  Line  north- 
wards through  Indiana  county  into  Clarion. 

West  of  this  outcrop  (of  Chestnut  Ridge)  the  bed  under- 
lies all  Indiana,  southern  Armstrong,  Allegheny,  and 
southern  Beaver,  except  where  it  is  cut  through  by  the 
main  rivers;  and  all  the  highlands  of  northern  Armstrong, 
middle  Butler  and  northern  Beaver;  and  the  hfll  tojDS  of 
southern  Lawrence  and  south-western  Clarion. 

This  extremely  irregular  and  broken  area  is  shown  in 
detail  by  a medium  tint  of  grey  on  the  geological  colored 
maps  of  the  above  mentioned  counties  published  mth  Re- 
X)orts  of  Progress  KKK,  HIIHII,  and  Q. 


FREEPORT  UPPER  COAL  BED. 


MM.  39 


The  bed  occupies  also  a strip  five  miles  wide  along  the 
entire  length  of  the  Ligonier- Armagh  Valley,  betAveen 
Chestnut  Ridge  and  Laurel  Hill,  from  the  West  Virginia 
State  Line  northward,  through  eastern  Fayette,  eastern 
Westmoreland,  eastern  Indiana,  and  north-Avestern  Cam- 
bria, into  Clearfield  and  Jefferson  counties  ; in  one  place  in 
Greene  tOAvnship,  Indiana  county,  lapping  over  the  summit 
of  the  Chestnut  Ridge. 

In  the  same  manner  it  occupies  the  Avide  double  trough 
between  Laurel  Hill  and  the  Allegheny  Mountain  (except 
where  eroded  from  the  back  of  the  Negro  Mountain  in 
Somerset,  and  the  back  of  the  viaduct  axis  in  Cambria 
county)  from  the  Maryland  and  West  Virginia  State  Line 
north Avard  far  in  Clearfield  county.  Isolated  patches  of  it 
occur  in  Centre  county,  and  possibly  in  McKean  and  Ly- 
coming ; certainly  in  Tioga  and  Bradford  counties  ; and  it 
is  undoubtedly  represented  in  the  anthracite  coal  basins. 

It  is  the  best  knoAvn  bed  also  in  the  Broad  Top  Coal  Field 
in  Blair  county  ; and  is  plainly  recognized  in  the  Cumber- 
land Coal  Field  of  Maryland. 

The  AA’ide  preservation  of  this  remarkable  coal  bed  is 
plainly  due  to  the  protection  afforded  to  it  by  the  massive 
Mahoning  Sandstone  Avhich  overlies  it  and  supports  the 
Barren  Measures, — a sand  and  gravel  dejDosit  co-extensive 
with  the  coal  fields  of  Pennsylvania,  and  rivaling  and  often 
exceeding  in  thickness  and  solidity  the  Pottsville  Conglom- 
erate No.  XII,  aaLIcIi  lies  two  or  three  hundred  feet  loAA-er 
doAvn  in  the  measures. 

The  Freeport  Upper  Coal  bed  was  so  named  by  the  First 
Geological  Survey  in  1837,  from  the  village  in  Armstrong 
county  near  which  it  rises  (northwards, ) aboA^e  the  surface  of 
the  Allegheny  river  as  a tolerably  large  and  very  pure  min- 
eral stratum.  From  this  ouAvards  (up  stream)  its  double 
outcrop  slowly  ascends  the  opposite  walls  of  the  valley 
and  finally  gets  to  the  hill  tops  and  passes  off  across  the 
country  in  broken  patches,  westward  into  Lawrence  county, 
and  eastward  towards  Clearfield  and  Centre. 

The  reader  must  consult  Reports  of  Progress  H,  HH, 
HHH,  HHHH,  KK,  KKK,  Q,  an'd  QQ,  for  the  character  of 
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this  perhaps  most  widely  useful  of  our  coal  beds.  It  some- 
times, of  course,  appears  iu  a worthless  condition,  but  is  a 
good  five  or  six  foot  bed  over  extensive  districts.  The  an- 
alyses given  below  will  secure  its  reputation  for  purity ; 
but  wherever  it  comes  directly  into  comj)etition  with  the 
Pittsburgh  coal  bed,  as  in  the  south-west,  it  yields  the  floor. 


Beaver  County. 

{173) 

Todd. 

iBottom.'i 

{182) 

Todd. 

[ Upper.  ] 

{172) 

Swear- 

ingen. 

{174) 

Wilson. 

{171) 

Cotter 

Water  @ 225°,  . 

. . . 1.500 

1.370 

2.080 

1.530 

1.660 

Volatile  matter, 

. . 39.870 

37.800 

39.520 

41.380 

37.065 

Fixed  carbou,  . 

, . 40.960 

54.463 

54.091 

49.798 

51.351 

Sulphur,  .... 

. . 4.595 

1.587 

1.249 

2.467 

2.709 

Ash, 

. . . 7.075 

4 780 

2.460 

4.825 

7.215 

100.000 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent., 

. . 58.030 

60.830 

58.400 

57.098 

61.275 

Color  of  ash,  . . 

. . . red. 

grey. 

yellow. 

yellow. 

grey. 

Fuel  ratio,  . . . 

. . . 1:1.17 

1:1.44 

1:1.38 

1:1.20 

1:1.38 

{173)  Mr.  Toddl  s banlr,  three  quarters  of  a mile  north  of 
Hookstown,  Greene  township,  Beaver  county.  Specimens 
from  bottom  or  bearing-in'’’  coal.  See  K,  p.  347. 

Coal  hard,  brittle ; luster  dull ; carries  a large  amount  of 
pyrites  in  minute  crystals. 

{182)  Mr.  Todd' s bctnJc,  three  quarters  of  a mile  north  of 
Hookstowm,  Greene  township,  Beaver  county.  Upper  part 
of  bed. 

Coal  compact,  briglit,  with  pyrites  in  scales.  (D.  Mc- 
Creath.) 

{172)  Mr.  Swearingen]  s banlc,  one  mile  north  from  Hooks- 
town, Greene  township,  Beaver  county.  See  Report  K,  p. 
347. 

Coal  exceedingly  firm  and  compact ; bright,  pitchy  ap- 
pearance ; carries  considerable  mineral  charcoal  and  some 
pyrites  in  thin  partings. 

{171])  Mr.  Wilsoi]  s bank,  near  Shippingport,  Greene 
township,  Beaver  county.  See  K,  p.  347. 

Coal  very  compact ; bright,  pitchy  luster ; shows  a few 
thin  partings  of  pyrites. 
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{17 T)  Mr.  Cotter's  dank,  near  Service  Creek  Church,  two 
and  a half  miles  north-east  of  Mechanicsbnrg,  Raccoon 
township,  Beaver  county. 

Coal  compact,  bright ; contains  numerous  thin  i^artings 
of  pyrites. 


Water  @ 225°, 
Volatile  matter, 
Fixed  carbon, 
Sulphur,  . . . 
Ash, 


Butler  County. 


{9SS) 

Unionville  Coal  Bank.i- 

2.110 

37.570 

. . 51.248 

1.894 

7.178 


100.000 


Coke,  per  cent., 60.320 

Color  of  ash, cream. 

Fuel  ratio, 1 : 1.36 


{932)  Unionville  Coal  dank.  Centre  township,  Butler 
county.  D.  Heck  & Eli  Eagle,  owners.  Middle  dencli  of 
ded. 

Coal  compact,  bright,  pitchy  ; shoivs  numerous  thin  part- 
ings of  pyrites. 

Indiana  County. 

{68g)  (673)  (68S) 

Ch'oft  Bros.  Beatty.  Hazlett. 


Water  @2250, .950  .990  1.180 

Volatile  matter,  31.420  31.760  26.500 

Fixed  carbon, 55.215  52.190  56.697 

Sulphur, 1.215  4.625  .671 

Ash, 11.200  10.435  14.970 


W^OO  100.000  100.000 

Coke,  per  cent, 67.630  67.250  72.320 

Color  of  ash, dirty  grey,  lilac.  grey. 

Fuel  ratio, 1:1.75  1:1.64  1:2.13 


{688)  Groft  Bros,  dank,  one  mile  east  of  Chambersville, 
Indiana  county.  Lower  dencli.  See  Report  IIHIIII,  p.  2o4. 

Coal  bright,  shining,  tender  ; carries  numerous  thin  part- 
ings of  charcoal  and  pyrites ; also  some  bands  of  slaty 
coal. 


* The  identification  of  this  specimen  of  coal  is  not  complete ; hut  it  is  sup- 
posed to  represent  the  Freeport  Upper  bed. 
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{673)  James  Beatty's  bank,  one  mile  nortli-west  from 
Decher’ s Point,  Indiana  connty.  Specimen  from  center  of 
bed.  See  HHHH,  p.  226. 

Coal  bright,  shining,  very  compact ; carries  numerous 
partings  of  pyrites  and  slate. 

{682)  S.  C.  HazleW  s bank,  one  and  a quarter  miles  south- 
west of  Jacksonville,  Indiana  county.  Upper  bench.  See 
IIIIIIII,  p.  249. 

Coal  bright,  shining,  compact ; carries  seams  of  slaty 
coal  and  mineral  charcoal. 


{621) 

{619) 

{620) 

{678) 

Griffith. 

Griffith. 

Indiana. 

Waddle. 

lUpper 'bench,']  ^Lower bench. 

] CLowerhench.'i 

Water  @ 225°, 

. . .590 

.700 

.800 

1.220 

Volatile  matter, 

28.710 

29.680 

25.770 

32.570 

Fixed  carbon, 

52.488 

63.766 

70.224 

59.689 

Sulphur,  . . . 

. . 5.4G2 

1.719 

.621 

2.151 

Ash, 

. . 12.750 

4.135 

2.585 

4.370 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

. . 70.700 

69.620 

73.430 

66.210 

Color  of  ash,  . 

. . reddish 

cream. 

red. 

grey,  yellow 

grey. 

tinge. 

Fuel  ratio,  . . 

. . 1 : 1.82 

1:2.14 

1 : 2.72 

1 : 1.83 

{621)  D.  B.  Griffith'’ s bank,  one  and  a half  miles  north 
north-east  of  Homer,  Indiana  county.  Upp)er  bench.  See 
HIIIIH,  p.  203. 

Coal  very  tender  ; luster  resinous  generally  ; with  numer- 
ous thin  partings  of  mineral  charcoal  and  pyrites. 

{619)  B>.  B.  Gr  ffitU  s bank,  one  and  a half  miles  north 
north-east  of  Homer,  Indiana  county.  Upper  part  of  lower 
bench. 

Coal  bright  and  tender ; seamed  with  mineral  charcoal 
and  iron  j^yrites. 

{620)  Indiana  Coal  Co.’’ s bank,  one  and  a quarter  miles 
south-east  of  Homer,  on  Bracken  farm,  Indiana  county. 
Lower  part  of  loioer  bench.  See  IIHHH,  pp.  198,  203. 

Coal  bright  and  tender  ; somewhat  coated  with  iron  ox- 
ide ; with  numerous  partings  of  mineral  charcoal. 

{678)  S.  Waddle’s  bank,  one  third  of  a mile  north-east 
from  Kelly’s  Station.  W.  P.  R.  R.,  Indiana  county. 
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Coal  bright  aiid  tender  ; with  numerons  thin  partings  of 
mineral  charcoal  and  pyrites.  Carries  quite  an  appreciable 
amount  of  calcite  in  thin  scales. 


(615) 

(615) 

(617a) 

(jsnb) 

Snyder. 

Ragar. 

Harris. 

Harris. 

[ Upper  part.'i 

iLower  part.  2 

Water  @ 225°,  . . 

.770 

.600 

.660 

.450 

Volatile  matter,  . 

, 27.800 

26.531 

24.467 

24.215 

Fixed  carbon,  . 

. 67.537 

61.525 

71.900 

60.947 

Sulphur,  .... 

.718 

.629 

.588 

1.173 

Ash, 

3.175 

10.715 

2.385 

13.215 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . 

71.430 

72.869 

74.873 

75.335 

Color  of  ash,  . . . 

cream. 

grey. 

cream. 

reddish  grey. 

Fuel  ratio,  .... 

. 1:2.42 

1:2.31 

1 : 2.93 

1:2.51 

{616)  Wm.  Snydef  s bank,  four  miles  east  north-east  of 
Blairsville,  Indiana  county. 

Coal  bright  and  tender  ; fracture  uneven,  as  if  from  ob- 
lique strains. 

{6 IS)  H.  Ragaf  s bank,  five  miles  north-east  from  Blairs- 
ville, Indiana  county. 

Coal  firm  and  compact ; luster  dull ; coated  wdth  iron 
oxide.  Fresh  fracture  shows  bright  shining  luster  ; num- 
erous thin  bands  of  slaty  coal. 

{617a)  D.  Harris’  bank,  one  mile  south-east  of  LockjDort, 
Indiana  county.  Upper  part  of  main  bench. 

Coal  compact,  bright,  shining  ; seems  generally  free  from 
slate  and  pyrites  ; fracture  shows  oblique  faces. 

{617b)  T>.  Harris'  bank,  one  mile  south-east  of  Lockport, 
Indiana  county.  Lower  part  of  main  bench. 

Coal  generally  bright  and  tender ; carries  considerable 
slaty  coal  and  some  iron  jovrites. 

(68T) 

Marlin.^ 


Water  @ 225°, 1.100 

Volatile  matter, 31.890 

Fixed  carbon, 60.736 

Sulphur, 1.279 

Ash, 4.995 


100.000 


* This  specimen  is  supposed  to  represent  the  Freeport  Tapper  Coal,  but  its 
identification  is  not  complete.  See  HHHH,  pp.  280  and  281. 
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Coke,  per  cent., 67.010 

Color  of  ash, cream. 

Fuel  ratio, 1:1.90 


{687)  D.  Marlin'  s hanlc,  half  a mile  west  of  Five  Points, 
Indiana  county. 

Coal  bright,  shining,  tender  ; carries  numerous  thin  part- 
ings of  mineral  charcoal  and  iron  pyrites. 

Westmoreland  County. 


(940) 

(47S) 

(691) 

Kier  Bros. 

Snodgrass. 

Lyon. 

Water  @ 225°,  .... 

1.060 

.890 

.770 

Volatile  matter,  . . . 

. . . . 33  955 

34.100 

23.910 

Fixed  carbon,  . . . 

54.392 

56,088 

64.526 

Sulphur, 

1 .058 

3.932 

4.789 

Ash, 

9.535 

4.990 

6.005 

100.000 

100.000 

100.000 

Coke,  per  cent..  . . 

64.985 

65.010 

75.320 

Color  of  ash, 

grey. 

cream. 

pink. 

Fuel  ratio, 

1:1.60 

1:1.64 

1:2.69 

{9I/.0)  Kier  Bros.'  mine,  at  Salina  Station,  Westmoreland 
side  of  Kiskiminetas  river,  Westmoreland  county. 

Coal  generally  firm  and  comiiact,  with  deep  black  luster ; 
carries  thin  seams  of  slaty  coal  and  charcoal. 

{Ji-7S)  J.  Snodgrass'  hank,  about  two  miles  south  from 
Saltzburg,  Loyalhanna  township,  Westmoreland  county. 
See  Pteport  KK,  pp.  320,  321. 

Coal  bright  and  tender,  showing  numerous  thin  partings 
of  jiyiites  ; carries  an  unnsually  large  amount  of  carbonate 
of  lime,  and  some  snl'pliate  of  lime. 

{691)  Mr.  Lyon' s hank,  on  southern  border  of  Cook  town- 
ship, south-east  of  Ligonier,  Westmoreland  county. 

Coal  bright,  shining,  tender ; carries  an  unusually  large 
amount  of  pyrites  in  the  form  of  thin  knife  edges. 

Fayette  County. 


(696)  (695b) 

Potter.  Fayette  Furnace. 

Water  @ 225°, S70  .930 

Volatile  matter, 27.255  24.545 

Fixed  carbon, 61.759  69.956 

Sulpiiur,  . . , 2.031  1.414 

Ash, 8.085  3.155 


100.000  100.000 
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Coke,  per  cent., 71.875  74.525 

Color  of  ash, grey.  grey. 

Fuel  ratio, 1 : 2.26  1 : 2.85 


{696)  Samuel  Pottef  s hank,  on  Meadow  run,  one  mile 
south  of  Ohiopyle  Falls,  Fayette  county. 

Coal  of  a deep  black  luster  generally ; has  numerous 
bands  of  bright  crystalline  coal  running  through  it;  it  also 
carries  thin  partings  of  charcoal,  slate  and  pyrites. 

{695h)  Fayette  Furnace  'bank,  two  miles  east  from 
Springfield,  Springfield  township,  Fayette  county. 

Coal  of  deep  black  luster  and  tender  ; carries  numerous 
thin  partings  of  charcoal  and  some  iron  pyrites  in  minute 
crystals. 

Somerset  County. 


iS98) 


Somerset  and 
Mineral  Point. 


Water  @ 225°, 860 

Volatile  matter,  16.885 

Fixed  carbon,  66.055 


Sulphur, 585 

Ash, 15.015 


100.000 


Coke,  per  cent,,  82.255 

Color  of  ash, grey. 

Fuel  ratio, 1 : 3.91 


{398)  Somerset  and  Mineral  Point  Railroad,  Co. ’ s mines, 
half  a mile  south  of  Somerset,  Somerset  county.  [Siieci- 
men  forwarded  by  Mr.  Isaac  Hugus.]  See  HHII,  p.  163. 

Coal  bright,  tender,  slaty;  with  an  unusually  large 
amount  of  mineral  charcoal,  and  only  a small  quantity  of 
pyrites  in  the  form  of  scales. 

Cambria  County. 


(575) 

{374) 

im) 

Kindport. 

Carman. 

Dysart  i 

Water  @ 225°,  . . . . 

880 

1.260 

.715 

Volatile  matter,  . . 

....  24.030 

25.185 

22.250 

Fixed  carbon,  . . . . 

....  68.333 

66.797 

70.518 

Sulphur, 

....  1.227 

.508 

1.459 

Ash, 

. . 4.930 

6.190 

5.058 

100.000 

100.000 

100.000 

Coke,  per  cent 

....  74.490 

73.555 

77.030 

Color  of  ash, 

grey. 

cream. 

Fuel  ratio, 

....  1:2.77 

1:2.65 

1:3.16 
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{375)  Porter  KindjporC  s mine,  near  Cherry  Tree,  Cam- 
bria county.  See  HH,  p.  174. 

Coal  very  tender,  with  numerous  partings  of  mineral  char- 
coal and  pyrites  ; considerable  efflorescence  of  sulphate  of 
iron. 

{37 It)  Peter  Garman's  mine,  three  quarters  of  a mile  east 
of  Cherry  Tree,  Cambria  county. 

Coal  bright,  brittle,  with  numerous  seams  of  charcoal. 
(D.  McCreath.) 

{192)  J.  H.  Dysart  & Cols  mine,  near  Lilly’s  Station, 
Cambria  county.  Lemon  seam P See  HH,  p.  33. 

Coal  bright,  shining,  tender  ; carries  numerous  thin  part- 
ings of  charcoal  and  pyrites. 


Blair  County. 


(SOS') 

{809) 

Dennitson, 

Kittanning. 

Porter  <&  Co. 

Coal  Co. 

Water  @ 225°, 

960 

1.190 

Volatile  matter, 

26.400 

26.975 

Fixed  carbon, 

65.586 

64.357 

Sulphur, 

2.274 

2.728 

Ash,  

4.780 

4.750 

100.000 

100.000 

Coke,  per  cent., 

72.640 

71.835 

Color  of  ash, 

grey, 

red  specks. 

red. 

Fuel  ratio, 

1:2.48 

1:2.38 

{302)  Dennison,  Porter  & Co.’s  mines,  about  three  miles 
south  west  of  Bennington,  Blair  county.  Lemon  seam.” 
See  Report  of  Progress  HH,  p.  23. 

The  coal  has  a bright  shining  luster;  is  rather  tender, 
and  carries  numerous  thin  partings  of  mineral  charcoal  and 
iron  iDyrites. 

{309)  Kittanning  Coal  Co.’s  mine,  one  and  a half  miles 
west  of  Bennington,  Blair  county.  Lemon  seam.”  See 
HU,  p.  22. 

Coal  bright,  and  very  tender  ; seamed  with  charcoal  and 
pyrites. 
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Lycoming  County. 

(806)  {805) 

McIntyre  ynines.'h  McIntyre  mines.’i' 

Water  @2250, .950  1.170 

Volatile  matter, 17.940  17.120 

Fixed  carbon, 71.151  73  682 

Sulplmr, .834  .843 

Ash, 9.125  7.185 


100.000  100.000 

Coke,  per  cent., 81.110  81.710 

Color  of  ash grey,  red  tinge.  grey,  red  tinge. 

Fuel  ratio, 1:3.96  1:4.30 


{806)  McIntyre  Goal  Co?  s mines.,  at  Ralston,  Lycoming 
county.  Drift  No.  2;  Bed  E. 

The  coal  has  a deep  black  glossy  luster,  and  is  seamed 
with  greyish  black,  compact  coal ; it  carries  a few  thin  knife 
edges  of  slate,  but  seems  in  the  main  free  from  pyrites. 

{805)  McIntyre  Coal  Co?  s mines ^ at  Ralston,  Lycoming 
county.  Drift  No.  1^;  Bed  E. 

The  coal,  which  is  rather  tender,  has  a deep  black  shining 
luster,  and  carries  seams  of  greyish  black,  compact  coal. 
The  specimen  shows  but  little  pyrites. 


§ 13.  Freeport  Lower  Goal  Bed.  {D' .) 

This  underlies  the  Freeport  Uiiper  Coal  bed,  from  thirty 
to  seventy  feet,  in  all  parts  of  Western  Pennsylvania  where 
the  latter  has  been  preserved  from  erosion  as  described  in 
§ 12,  but  is  usually  a much  less  important  bed. 

In  Reports  of  Progress  H and  HH  this  bed  has  been 
named  “Middle  Freeport,”  not  by  an  error  of  identifica- 
tion, but  by  an  error  of  classification  to  be  explained  in  § 
14.  The  lettering  D'  is  unfortunate,  as  it  should  have  been 
lettered  E,  and  the  Freeport  Upper  bed  E'.  But  this  last 
bed  was  lettered  E in  1848,  and  it  would  have  produced 
great  confusion  to  change  E to  E',  in  the  Reports  of  the 
Second  Survey. 

*The  ideutiflcation  of  this  bed  with  the  Freeport  Upper  Coal  Bed  of  West- 
ern Pennsylvania  is  probable,  but  not  proved. 
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The  descriptions  of  the  “Lower  Free^jort  bed”  in  H 
must  be  understood  as  not  applying  to  this  bed,  but  to  the 
bed  below  it,  the  Darlington  or  Upper  Kittanning.  See  § 
14. 


Butler  County. 

Armstrong  County. 

{485) 

{946) 

Sehantz. 

Pine  Creek  Fur. 

Water  @ 225°, 

2.290 

1.820 

Volatile  matter,  .... 

33.580 

34.185 

Fixed  carbon,  ... 

...  . 55.772 

58.301 

Sulphur, 

1.158 

.989 

Ash, 

7.200 

4.705 

100.000 

100.000 

Coke,  per  cent.,  .... 

64.130 

63.995 

Color  of  ash, 

grey. 

cream. 

Fuel  ratio, 

1 : 1.70 

{Ii-85)  Mr.  Sliantz’  mine.,  near  Ziegler’s  mill;  one  and  a 
half  miles  east  of  Harmony,  Jackson  township,  Butler 
county.  See  Q,  114. 

Appearance  bright,  pitchy  ; generally  compact ; numer- 
ous partings  of  mineral  charcoal ; considerable  pyrites  in 
scales. 

{91^6)  Pine  Creek  Furnace  property  bank,  six  miles  north- 
east of  Kit  tanning,  Armstrong  county. 

Coal  of  deep  black  luster  ; with  numerous  thin  partings 
of  charcoal.  Specimen  seems  in  the  main  free  from  pyrites. 

Indiana  County.  Fayette  County. 


{689) 

{681) 

{693) 

Brady. 

Forsythe. 

Mitchell. 

Water  @2250,  . . . 

. . . .920 

1.010 

.700 

Volatile  mattei',  . 

31.320 

28.505 

25.470 

Fixed  carbon,  . . . 

57.266 

55.380 

54.673 

Sulphur, 

. . . 2.669 

.700 

3.673 

Ash, 

. . 7.825 

14.405 

15.485 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . 

. . . 67.760 

70.485 

73.83 

Color  of  ash,  .... 

• • ■ grey,  pink 
tinge. 

grey. 

grey,  pink 
tinge. 

Fuel  ratio, 

. . . 1:1.82 

1 : 1.94 

1 ; 2.14 

(689)  J.  Bradif  s mine,  at  Marion,  Indiana  county.  See 
HHIIH,  p.  258. 
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Coal  bright,  shining,  iridescent,  tender  ; with  nnmerons 
thin  partings  of  charcoal  and  pyrites. 

(681)  J.  Forsythe’ s bank,  one  and  a half  miles  north 
north-west  of  Jacksonville,  Indiana  comity. 

Coal  with  dull  luster  generally  ; numerous  bands  of 
bright,  pitchy  coal ; carries  considerable  slaty  coal ; frac- 
ture uneven,  as  if  from  oblique  strains. 

{693)  Martin  MltchelV  s bank,  three  miles  north  of  Ohio- 
pyle  Falls.  Stewart  township,  Fayette  county. 

Coal  comtiact,  with  dull  luster  generally  ; shows  numer- 
ous bands  of  slaty  coal  and  iron  pyrites. 


Somerset  County. 

Cambria  County. 

{3S3) 

{371) 

'.373) 

Reitz. 

Oarreit. 

Luly. 

Water  @ 225° 

940 

1.020 

.800 

Volatile  matter,  . . . 

. . . . 19.000 

17.135 

24.635 

Fixed  carbon,  .... 

. . . . 70.659 

66.679 

72.436 

Sulphur, 

. . . . 1.291 

.676 

.559 

Ash, 

. . . . 8.050 

14.490 

1.570 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . . 

. . . . 80.000 

81.845 

74.565 

Color  of  ash, 

. . . . red. 

grey. 

cream. 

Fuel  ratio, 

1 : 3.89 

1 : 2.93 

{383)  Geo.  Feitz’s  bank,  near  Friedensburg,  Somerset 
county.  See  HHH,  p.  331. 

Coal  bright,  exceedingly  tender,  and  seamed  with  char- 
coal and  pyrites.  (D.  McC.) 

{371)  Garrett  Goal  Go!  s bank,  one  mile  from  Garrett, 
Somerset  county. 

Coal  bright,  compact ; seamed  with  charcoal,  and  shows 
a few  thin  scales  of  iron  pyrites.  (D.  McCreath.) 

{373)  Adam  Lnly"’  s bank,  one  and  a half  miles  south  of 
Cherry  Tree,  Cambria  county.  See  TIH,  p.  175. 

Coal  bright,  friable  ; carries  a few  thin  partings  of  min- 
eral charcoal  and  iron  pyrites.  (D.  McCreath.) 


4 MM. 
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^14-.  K Manning  Ujpper  {Darlington)  Coal  Bed.  {D.) 

This  bed  is  lettered  (C')  instead  of  (D)  in  the  Eeport  of 
Progress  Q on  North  Beaver,  North  Allegheny,  and  South 
Butler.'" 

It  is  the  Ohio  coal  No.  lY ; the  “Strip  vein”  of  the 
Yellow  Creek  country,  west  of  the  Ohio  State  Line,  on  the 
Ohio  river. 

It  is  typical  at  Darlington,  in  Beaver  county,  and  was 
formerly  sui^posed  to  be  the  equivalent  of  the  Kittanning 
bed  at  Kittanning,  in  Armstrong  county. 

It  is  the  ^‘Freejjort  Lower  coal”  of  Reports  H,  HII ; an 
error  due  to  a mistake  at  the  commencement  of  the  survey, 
in  Jefferson  county,  in  making  the  Freeport  group  triple., 
so  as  to  iiiclnde  the  top  bed  of  the  Kittanning  group. 

It  underlies  the  Massive  Freeport  (Lower)  Sandstone, 
either  immediately,  or  by  an  interval  of  five  to  forty  feet ; 
as  the  Freeport  Upper  coal  underlies  the  Mahoning  Sand- 
stone. 

It  underlies  the  Freej)ort  Lower  coal  by  an  interval  of 
from  fifty  to  eighty  feet  in  the  country  north  of  the  Ohio 
river,  rising  from  the  Ohio  river  near  Freedom,  and  from 
the  Allegheny  river  near  Kittanning. 

Its  area  is  of  course  a little  greater  than  that  of  the  coals 
above  it,  extending  somewhat  further  north  and  east ; so 
that  outlying  patches  of  it  appear  on  the  hill  tops  of  Law- 
rence county  between  the  Mahoning  and  Shenango  rivers, 
and  between  the  Shenango  and  Neshannock; — and  on  others 
in  Butler  county,  as  far  north  as  AYashington  township. 

Its  thickness  is  very  variable ; one  to  two  feet  in  south 
Butler  ; two  and  a half  feet  along  the  Connoquenessing  ; 
three  feet  at  one  place  on  the  Beaver ; and  three  and  a half 
feet  at  Darlington,  where  it  is  covered  in  one  remarkable 
locality  by  twelve  feet  of  cannel. 

Its  floor  is  a bed  of  shale  crowded  with  fossil  i^lants,  from 
which  Mr.  I.  F.  Mansfield  has  made  his  admirable  collec- 

*The  recent  discovery  of  a third  or  middle  persistent  bed  in  the  Kittanning 
Series,  compels  us  to  assign  C to  if.  or  else  to  change  the  long  established  let- 
tering of  the  Kittauning  Lower  bed  C.  The  Kittanning  Upper  Coal  should 
be  lettered  C",  to  make  the  system  uniform. 
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tions,  studied  and  described  by  Mr.  Lesquereux,  and  pub- 
lished as  Report  of  Progress  P,  two  volumes,  text  and  atlas, 
entitled  “The  Coal  Flora  of  Pennsylvania,  and  other  Car- 
boniferous Areas  of  the  United  States,  1879.”  A list  of 
those  discovered  ui3  to  1878  is  given  in  Q.  pp.  54,  55. 

In  Lawrence,  Beaver  and  Butler  counties  it  is  a gas  coal 
remarkably  rich  in  volatile  matters,  showing  percentages 
varying  from  35.70  to  43.25. 

Its  qualities  along  the  Allegheny  river  will  be. stated  in 
the  forthcoming  Reports  of  Progress  IP  on  Armstrong 
county,  and  V on  Xorth  Butler. 

In  Indiana  county  it  is  four  feet  thick  along  the  Black 
Lick  Yalley  (HHIIII,  p.  70) ; one  and  a half  feet  at  Lock- 
port  ; three  and  a half  feet  on  Little  Yellow  creek ; four 
and  a half  feet  at  Willdn’s  mine  (HHIIII,  p.  123) ; live  and 
a half  feet  at  Rowley's  mine  on  Chestnut  Ridge  ; and  two 
and  a half  feet  thick  near  Decker’s  Point,  on  Mr.  Lowry's 
property,  where  it  is  overlaid  by  eight  feet  of  laminated 
cannel  slates.  (HHIIII,  pp.  228,  229,  230.) 

In  southern  Clarion  and  eastern  Jefferson  counties  (see 
H,  pp.  144  to  146,  164,  195,  238)  it  has  a remarkable  devel- 
oi)ment ; for  on  Red  Bank  creek  opposite  Xew  Bethlehem, 
on  the  north  Armstrong  line,  it  is  two  feet  thick,  carrying- 
eight  feet  of  cannel  and  a cannel  slate  roof  ; but  the  dejposit, 
as  at  Darlington,  is  very  local. 

East  of  Xew  Bethlehem  it  is  six  and  seven  and  even  nine 
feet  thick,  with  sometimes  as  high  as  40.80  per  cent,  of 
volatile  matter,  (H,  pp.  229,  230,  231.) 

At  Reynoldsville  and  Punxatawny  it  reaches  ten  and 
twelve  feet  in  thickness,  and  equals  in  importance  and 
quality  the  Pittsburgh  bed  in  the  Connellsville  district  of 
Fayette  and  Westmoreland  counties,  furnishing  a gas  coal 
with  percentages  of  volatile  matters  ranging  from  30.00  to 
35.87  per  cent.  (See  the  seventeen  analyses  of  it  pub- 
lished in  H,  on  various  images  from  149  to  179.) 

Whether  this  be  the  gas  coal  of  the  Johnson  Run  basin 
in  McKean  county  is  not  yet  decided  ; nor  is  its  identihca- 
tion  wdth  one  or  other  of  the  Tioga,  Bradford  and  Sullivan 
coals  determined. 
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Along  the  Allegheny  Mountain  in  Cambria  and  Somerset, 
and  on  both  flanks  of  Laurel  Hill  and  Chestnut  Ridge  in 
Fayette,  Westmoreland  and  Indiana  counties,  this  bed 
has  been  recognized  and  mined  in  many  places,  as  may  be 
seen  by  reference  to  the  indices  of  Reports  HII,  Illill, 
IIIIIIII,  and  KKIv  ; but  there  is  some  confusion  in  the 
descriptions  and  references  to  the  bed  in  the  text  of  HH 
which  should  make  the  reader  careful ; for  it  is  everyAvhere 
called  (wrongly)  the  Freeport  Lower  bed  D;  and  the  bed 
above  it  is  called  the  Freeport  Middle  bed  HI  It  is  often 
four  feet  thick,  as  at  Fairview,  Camlula  county. 


Lawrence  County. 


{62S')  {GSO^  {632) 

McConnell.'^  Woolley.’i'  Granniss.'i’ 

Water  @ 225°, 1.930  2.340  2.100 

Volatile  matter,  40. SCO  39.480  41.210 

Fixed  carbon, 53.531  55.774  54.103 

Sulphur, 1.199  .741  .587 

Ash,  2.400  1.005  1.940 


100.000  100.000  100.000 


Coke,  per  cent., 67.190  58.180  56.090 

Color  of  ash, reddish  brown.  cream.  cream. 

Fuel  ratio, 1:1.31  1:1.41  1:1.31 


{GS3)  Mr.  McConnelV  s bcmJc,  Shenango  township,  Law- 
rence county. 

The  coal  is  very  compact,  with  resinous  luster  generally  ; 
it  is  somewhat  coated  with  iron  oxide,  and  carries  partings 
of  mineral  charcoal  and  pyrites. 

{G30)  Mr.  Woolley's  banlc^  four  miles  from  New  Castle, 
Shenango  township,  Lawrence  county. 

Tlie  coal  is  bright,  pitchy,  with  numerous  partings  of 
charcoal. 

(G32)  Mr.  Granniss'  mines.,  Shenango  township,  Law- 
rence county. 

The  coal  is  compact,  brittle,  jiitchy,  with  numerous  part- 
ings of  charcoal. 

* There  is  a possibility  that  these  coals  may  be  found  hereafter  to  represent 
the  Kittanning  Middle  bed.  Mi’.  White  reports  them  as  Darlington. 
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(6S7) 

(G2p 

{029') 

Lee  & Patterson.  Armstrong 

. Rogers. 

Water  @ 2250,  . . 

. . . 2.170 

1.000 

1.990 

Volatile  matter,  . 

. . . 39.010 

40.760 

39.000 

Fixed  carbon,  . . , 

50.008 

52.280 

Sulphur, 

. . .789 

2.572 

1.734 

Ash, 

5.000 

4.000 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . 

. . 58.220 

57.580 

58.120 

Color  of  ash,  . . . 

. . cream. 

lilac. 

reddish  brown. 

Fuel  ratio, 

. . 1:1.40 

1:1.22 

1:1.30 

{627)  Lee  & Patterson' s mines. 

near  Wampum,  Lawrence 

county. 

The  coal  is  bright,  pitchy,  brittle,  with  partings  of  min- 
eral charcoal  and  iron  pyrites. 

{62Ji)  Mr.  Armstrong's  lank,  near  Wnrtemburgh,  Perry 
township,  Lawrence  county. 

The  coal  is  compact,  bright,  pitchy;  somewhat  coated 
with  silt,  and  seamed  with  charcoal  and  pyrites. 


{629)  Afr.  Rogers'  lank,  two  miles  west  of  Rose  Point, 
Slippery  Rock  township,  Lawrence  county. 


Compact,  brittle,  pitchy ; 

somewhat  coated  with  silt. 

Water  @ 225°,  . . . 

Volatile  matter, 

Fixed  carbon, 

{625) 

Brown. 

[ Upper  tench.  T 

{631) 
Broivn. 
{Lower  tench.') 
3. 055 
3S.2G0 

Sulphur, 

Ash, 

.075 

4 .425 

100.000 

100.000 

Coke,  per  cent., 

Color  of  ash. 

oo . 

grey. 

1:1.40 

Fuel  ratio 

{625)  Mr.  Brown's  lank,  near  Plain  Grove,  Lawrence 
county.  Upper  lencli. 

The  coal  is  compact,  bright,  pitchy,  generally ; but  with 
seams  of  dull  resinous  coal.  It  is  very  brittle,  and  carries 
a laige  amount  of  mineral  charcoal  and  a few  scales  of 
pyrites. 
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{631)  Mr.  Brown's  loanli.,  near  Plain  Grove,  Lawrence 
county.  Lower  bench. 

The  coal  is  compact,  bright,  pitchy,  brittle,  and  shows  a 
few  scales  of  pyrites. 


Beaver  County. 


{175) 

(17G) 

Diehl. 

Bryan 

Water  @ 2250,  

1.770 

2.090 

Volatile  matter, 

38.G20 

35.700 

Fixed  carbon 

50.333 

59.GS5 

Sulphur,  . . 

717 

.580 

Ash, 

1.915 

100.000 

100.000 

Coke,  per  cent., 

62.210 

Color  of  ash, 

Fuel  ratio, 

1 : 1.C7 

{175)  Mr.  Diehl's  hank,  half  a mile  west  of  George- 
town, Greene  township,  Beaver  county.  See  K,  pp.  86,  383. 

Coal  compact,  bright,  clean  looking  ; with  a small  amount 
of  pyrites  in  minute  crystals. 

{176)  Mr.  Bryan's  hank,  one  and  a half  miles  south-west 
of  Georgetown,  Greene  township,  Beaver  county.  See  K, 
pp.  86,  383. 

Coal  bright,  clean  looking ; seems  in  the  main  free  from 
slate  and  pyrites. 


{507) 

{IfSGa)  {J^Gh) 

{513) 

Dougherty. 

Mansfield.  Mansfield. 

Middleton. 

lBituminous.1  \_Cannel  coal^ . 

W'^ator  @ 2250,  . 

. . 3.090 

1.780  I.ICO 

2.GS0 

Volatile  matter. 

37.915 

40.760  48.015 

36.205 

Fixed  carbon,  . 

. . 56.980 

49.391  38.241 

53.804 

Sulphur,  . . . 

. . .495 

3.379  .599 

2.391 

Ash,  ....... 

. . 1.520 

4.690  11.935 

4.920 

100.000 

lOO.OuO  100.000 

100.000 

Coke,  per  cent.. 

. . 58.995 

57.4G0  51.935 

61.115 

Color  of  ash,  . . 

. . cream. 

grey,  grey. 

reddish 

red  tinge. 

grey. 

Fuel  ratio,  . . . 

. . 1:1.50 

1:1.21  1:0.79 

1 : 1.48 

{507)  Mr.  Dougherty' s hank,  three  miles  north  of  New 
Brighton,  North  Sewickley  township,  Beaver  county.  See 
Q,  p.  207. 
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Coal  compact ; seems  unusually  free  from  slate  and  jiy- 
rites,  only  a few  specks  being  visible ; has  generally  a 
bright,  shining  luster. 

{486a)  I.  F.  Mansfield's  'mine,  near  Cannelton,  three 
miles  south  from  Darlington,  Darlington  townshiji,  Beaver 
county.  See  Q,  p.  232. 

Coal  compact,  luster,  bright,  shining ; specimens  received 
carry  an  unusual  amount  of  thin  partings  of  pyrites. 

{4861))  I.  F.  Mansfield's  mine,  near  Cannelton,  three 
miles  south  of  Darlington,  Darlington  township,  Beaver 
county.  See  Q,  p.  232. 

Cannel  coal;  compact;  fracture  conchoidal,  luster  dull; 
carries  very  thin  seams  of  bright  crystalline  coal. 

{513)  Mr.  Middleton' s mine,  on  Brady’s  run,  one  mile 
west  from  New  Brighton,  New  Brighton  township,  Beaver 
county.  See  Q,  p.  251. 

The  coal  has  a dull  luster  generally,  being  considerably 
coated  with  a yellowish  white  silt ; it  is  rather  tender,  and 
carries  considerable  mineral  charcoal  and  iron  jiyrites. 

Butler  County. 

{502)  {470)  {487)  {934) 

Fiedler.  Melvin.  Bieber.  McGarvey. 


Water  @ 225°, 1.390  1.455  1.300  1.610 

Volatile  matter, 41.2G5  43.250  40.220  40.300 

Fixed  carbon,  . . . . 48.020  49.710  42.601  49.450 

Sulphur, 3.001  2.109  2.404  .739 

Ash, 5.715  3.470  13.415  7.895 


100.000  100.000  100.000  100.000 


Coke,  per  cent.,  ....  57.345  55.295  58.480  58.090 

Color  of  ash, piuk.  reddish  reddish  cream. 

grey.  grey. 

Fuel  ratio, 1:1.10  1:1.14  1:1.00.  1:1.22 


{50^)  Mr.  Fiedler's  mine,  near  Ziegler’s  mill,  one  mile 
east  of  Harmonj^,  Jackson  township,  Butler  county.  See 
pp.  115,  lie,  Q. 

Generally  compact ; seamed  with  bright  pitchy  looking 
coal ; carries  considerable  mineral  charcoal  and  jiyrites. 

{IfiO)  Mr.  MelmF  s mine,  on  west  branch  Yellow  creek, 
three  and  a half  miles  south-east  from  Portersville,  Lan- 
caster township,  Butler  county.  See  p.  118,  Q. 
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Aijpearance  fatty ; numerous  thin  bands  of  bright  crys- 
talline coal ; generally  compact  and  clean  looking,  but 
shows  considerable  x:>yrites. 

{It.87)  Mr.  Bieher’ s mine,  one  and  a half  miles  above  the 
mouth  of  Yellow  creek,  Lancaster  townshij),  Butler  county. 
See  p.  120,  Q. 

Somewhat  slaty  ; luster  bright,  resinous  ; seams  of  bright 
crystalline  coal  run  through  it. 

{93 Jj)  Mr.  McGarvey' s hank,  ISlorth  Washington,  Wash- 
ington township,  Butler  county.  Cannel  coal. 

Luster  deep  black,  lutlier  dull ; structure  laminated ; 
fracture  irregular,  somewhat  conchoidal.  Goal  yields  a 
moderately  coherent  coke. 


Clarion  County. 


Water  @ 2250, 
Volatile  matter, 
Fixed  carbon,  . 
Sulphur, 

Ash, 


iU) 

Fairniount.'i’ 

2..375 

32.565 

49.955 

1.9G0 

13.145 


100.009 


Coke,  per  cent., 65.080 

Color  of  ash, dirty  grey, 

red  tinge. 

Fuel  ratio, 1 : 1.53 


{Jit)  Fairmount  Goal  and  Goke  Go.' s mine,  on  north  side 
of  Red  Bank  creek,  one  mile  east  of  New  Bethlehem, 
Clarion  county.  Slack  coal. 

The  coal  is  bright,  shining,  friable,  with  a large  amount 
of  slate  and  considerable  pyrites. 


Jefferson  County. 


Water  @ 225°,  . 
Volatile  matter, 
Fixed  carbon,  . 
Sulphur,  . . . 
Ash, 


Diamond. •i' 
1.550 
34.500 
57.3S6 
1.118 
5.416 


100.000 


* Called  Lower  Freeport  or  D (i.  e.  the  lowest  of  three  beds  called  Free- 
port) by  Mr.  F.  Platt  in  Report  of  Progress  II,  1874-5,  (See  pp.  230,  231,  II.) 
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Coke,  per  cent.,  63.950 

Color  of  ash, cream. 

Fuel  ratio, 1 : 1.06 


Diamond  Gas  Coal  Co.'s  mine.,  one  mile  iiortli  of 
Reynoldsville,  Jefferson  county;  See  H,  pp.  151,  152,  153. 

Coal  bright,  compact ; contains  numerous  thin  partings 
of  charcoal  and  pyrites. 

Clearfield  County. 

Water  @ 225°, 

Volatile  matter, 

Fixed  carbon, 

Sulphur,  

Ash,  

100.000 


{727) 

Hughes  <£•  Co. 4* ** 
1.240 
. 24.450 

. 67.045 

1.320 
5.945 


Coke,  per  cent., 74.310 

Color  of  ash, cream. 

Fuel  ratio, 1 : 2.74 


{727)  Richard  J.  Hughes  & Co.’s  mine,  one  and  a half 
miles  north-west  of  Osceola,  on  Shimmel’s  Run,  Clearfield 
county. 

Coal  deep  black,  shining,  tender;  with  niimeroiis  thin 
partings  of  mineral  charcoal  and  iron  pyrites  in  minute 
crystals. 


Indiana  County. 

{674a)'l>i- 

((57.^6)  ■4*4“ 

(67.^c)4»J“ 

Lowry. 

Lowry. 

Lowry. 

iUpper  bench.'] 

^Middle.] 

\_Lower.] 

Water  @ 225°,  . . . 

....  .880 

.870 

1.320 

Volatile  matter,  . . 

....  23.375 

24.485 

30  320 

Fixed  carbon,  . . . 

....  50..324 

52.964 

60.083 

Sulphur, 

.621 

.654 

Ash,  

. . 24.800 

21.060 

1.623 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . 

74.645 

68.300 

Color  of  ash,  . . . 

yellowish 

brown. 

brown. 

brown. 

Fuel  ratio, 

. . . . 1:2.15 

1 : 2.16 

1 : 2.17 

* Called  Lower  Freeport  or  D (i.  e.  the  lowest  of  three  beds  called  Free- 
port) by  Mr.  F.  Platt  in  Report  of  Progress  IT,  1874-5. 

**  Bed  D of  Report  IIHHH. 
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{67Jf.a)  S.  8.  Loiorif  s banlc,  one  and  a half  miles  north 
north-west  of  Decher’s  Point,  Indiana  county.  Upper 
bench.  See  HHHH,  pp.  229,  230,  231. 

Coal  compact,  greyish  black,  cannel  like  ; fracture  con- 
choidal. 

{67Jf.b)  8.  8.  Loiory' s bank,  one  and  a half  miles  north 
north-west  of  Decher’s  Point,  Indiana  county.  Middle 
bench. 

Coal  compact,  greyish  black,  cannel  like  ; exceedingly 
brittle,  breaking  up  into  plates  with  smooth  even  surface. 

It  may  be  interesting  to  note  that  analyses  of  several  of 
the  plates  show  them  to  be  of  practically  the  same  compo- 
sition. 

{67Ji.c)  8.  8.  LoivriJ s bank,  one  and  a half  miles  north 
north-west  of  Decher’s  Point,  Indiana  county.  Lower 
bench. 

Coal  deep  black,  shining,  tender ; with  thin  partings  of 
23yrites. 


<P86')'\‘ 

{676)  p 

{675)  + 

Jeffries. 

Walker. 

Walker. 

[ Upper.  ] 

\.Lower.'\ 

Water  @ 225°,  .... 

. . . . .860 

1.270 

1.210 

Volatile  matter,  . . . 

28  930 

29.630 

Fixed  carbon,  .... 

. . . . 69.093 

00.175 

65.172 

Sulphur, 

. . . . 3.162 

.950 

.503 

Ash 

. . . . 5.350 

8.675 

3.455 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . . 

. . . . 67.605 

09.800 

69.130 

Color  of  ash, 

. . . . reddish 

reddish 

brown. 

grey. 

grey. 

Fuel  ratio, 

. . . . 1:1.87 

1 : 2.08 

1 : 2.19 

{686)  N.  Jeffries'  bank,  two  thirds  of  a mile  south-west 
of  Pichmond,  Indiana  county. 

Coal  deei")  black  luster  ; tender  ; shows  considerable  min- 
eral charcoal  and  a large  amount  of  pyrites  in  thin  knife 
edges. 

{676)  D.  Walker's  bank,  three  miles  north-west  of  Get- 
tysburgh,  Indiana  county.  Upper  bench. 
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Coal  bright,  shining,  compact ; with  thin  seams  of  slaty 
coal.  • 

(675)  D.  Walker's  hank,  three  miles  north-west  of  Get- 
tysbnrgh,  Indiana  county.  Lower  bench. 

Coal  bright,  shining,  compact ; with  thin  seams  of  min- 
eral charcoal. 


Cambria  County. 


Water  @ 225°,  . 
Volatile  matter, 
Fixed  carbon,  . 
Sulphur,  . . . 
Ash,  


Coke,  per  cent.. 
Color  of  ash,  . . 
Fuel  ratio,  . . . 


{439b)  (^) 

Ramsey. <i>  Cambria  Iron  Co. 


1.745 

1.140 

. 23.590 

17.180 

. 68.805 

73.424 

.535 

1.408 

. 5.325 

6.848 

100.000 

100.000 

. 74.665 

81.680 

ey,  yellow  tinge. 

cream. 

. 1:2.91 

1:4.27 

{Jf39h)  Jos.  Ramsey,  Jr.'s  mines.  Fallen  Timber  run, 
Cambria  county.  See  HH,  p.  91. 

Coal  bright,  tender ; carries  an  unusually  large  amount 
of  mineral  charcoal,  and  a small  amount  of  pyrites  in  thin 
scales. 

{J)  Cambria  Iron  Co.' s mines,  at  Johnstown,  Cambria 
county.  Cement  seam.  See  HIT,  pp.  109,  110. 

Coal  bright,  shining,  tender;  carries  considerable  iron 
pyrites  in  thin  scales  ; also  scales  of  calcite. 


Somerset  County. 

(S97)  (446)  (401)  i,SU)  (447) 

Beam.'i«i‘  Trevorrow.'i']:’  WiU.'i"i‘  Pilc.'^^  Wigle.<i°i‘ 


Water  @ 225°,  . 

.820 

.670 

.600 

.950 

.850 

Volatile  matter. 

, 17.235 

14.530 

15.415 

16.540 

16 .850 

Fixed  carbon,  . 

74.881 

74.800 

70.632 

71.200 

69.578 

Sulphur, 

.519 

.635 

1.748 

2.409 

2.5S7 

Ash,  

6.545 

9.365 

11.605 

8.895 

10.135 

100.000 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

. 81.945 

81.800 

83  985 

82.510 

82.300 

Color  of  ash,  . . 

. cream. 

white. 

grey. 

grey. 

grey. 

Fuel  ratio,  . . . 

. 1:4.34 

1:5.14 

1:4.58 

1:4.30 

1:4.12 

* Bed  D of  Report  HTI. 

**  Bed  D of  Report  PTHH. 
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(397)  J.  W.  Beam’’ s mine,  at  Jenner  Cross  Roads,  Jenner 
township,  Somerset  county.  See  HHH,  p.  229. 

Coal  bright,  shining,  tender ; seems  generally  free  from 
pyrites. 

Mr.  Tre'oorroio' s mine,  at  Davidsville,  Conemangh 
township,  Somerset  county.  See  HHH,  ]p.  117. 

Coal  very  compact ; luster  generally  dull,  with  seams  of 
bright  crystalline  coal  running  through  it ; commonly  free 
from  pyrites.  (D.  McCreath.) 

Mr.  Wiit' s mine,  at  Stoystown,  Quemahoning  town- 
ship, Somerset  county. 

Coal  bright,  tender,  slaty ; seamed  with  charcoal  and 
pyrites. 

{31J))  J.  J.  PUB s mine,  near  Sipesville,  Somerset  town- 
shix),  Somerset  county. 

Coal  bright,  tender;  shows  considerable  mineral  char- 
coal, thin  slate  seams  and  pyrites. 

{W)  WigWs  mine,  one  ndle  north  of  Garrett, 

Brother’s  Valley  townshi]3,  Somerset  county. 

Coal  bright,  tender  ; seamed  with  slate  and  pyrites.  (D. 
McCreath. ) 

Huntingdon  ConnUj. 


(75)  (76) 

Robertsdale.’i'  Eobertsdale.'i’ 

iJIpper  bench. ^ iLower  bench.'] 

Water  @ 225°, .4.50  .535 

Volatile  matter, 16.210  15.910 

Fixed  carbon, 70.601  71.898 

Sulphur, 4.170  3.434 

Ash, 8.569  8.223 


100.000  100.000 


Coke,  per  cent., 83.340  83.555 

Color  of  ash, reddish  grey.  grey,  red  tinge. 

Fuel  ratio, 1:4.35  1:4.51 


(75)  Bobertsdale  colUery  of  the  Hockhill  Iron  and  Coal 
Co.,  9’rongh  Creek  basin.  Carbon  township,  Huntingdon 
county.  Mine  C ; upper  bench.  See  F,  ji.  187. 
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Coal  bright,  shining,  tender ; carries  considerable  min- 
eral cliarcoal  and  iron  pyrites  in  thin  T)artings. 

(76)  Robertsdale  colliery  of  the  Rockhill  Iron  and  Coal 
Co.,  Trough  Creek  basin,  Carbon  township,  Huntingdon 
comity.  Mine  C ; lower  loench. 

Coal  bright,  shining,  rather  compact ; carries  nnmerons 
partings  of  mineral  charcoal  and  iron  pyrites. 

The  following  analyses  of  the  coals  from  the  Robertsdale 
collieries  of  the  Rockhill  Iron  and  Coal  Co.,  were  made  by 
Mr.  J.  Blodgett  Britton,  of  Philadelphia,  and  they  are  pnlv 
lished  here  for  comparison  by  the  kind  permission  of  Mr. 


lYm.  A.  Ingham 

President. 

Bed  D.’^ 

~ Upper  bench.  ] 

T Lower  bench.'} 

Moisture,  . . . 

1.31 

1.58 

Volatile  matter, 

15.15 

14.30 

Ash,  

7., 83 

0.97 

Fixed  carbon,  . 

75.71 

77.15 

100.00 

100  00 

Sulphur,  . . . . 

....  2.410 

1.475 

Coke,  per  cent., 

....  83.540 

84.120 

Per  cent,  sulphur  in  coke,  . . . 

....  1.438 

1.057 

Tioga  County. 

(672) 

{G60)  {665) 

{65A) 

Fall 

Blossburg  Morri.s 

Fall 

3rook.'hi‘ 

Coal  Co.»W 

Brook.'i’'.^ 

Water  @ 225°, 

. . . 1.4G0 

1.180  .950 

1.970 

Volatile  matter. 

. . 21.600 

21.586  19.830 

20.105 

Fixed  carbon. 

. . 65.120 

71.574  60.759 

68.360 

Sulphur,  . . . 

. . 2.820 

.907  0.856 

1.795 

Ash, 

. . 9.000 

4.753  11.605 

7.770 

100.000 

100.000  100.000 

100.000 

Coke,  per  cent.. 

. . 76.940 

77.234  79.220 

77.925 

Color  of  ash,  . . 

reddish  grey,  reddish  grey,  deep  pink. 

lilac. 

Fuel  ratio,  . . . 

. . 1 : 3.01 

1:3.31  1:3.06 

1 : 3.40 

(6'7^)  Fall  Brooli  Coal  Cols  mines ^ at  Antrim,  eight 
miles  west  from  Arnot,  Tioga  county.  See  G,  p.  187. 

Coal,  of  a bright,  black  luster,  is  very  tender  and  carries 

* Worked  in  “Mine  C 

**  Seymore  bed.  Bed  D.  F.  Platt.  Report  of  Progress  G. 
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numerous  tliin  partings  of  mineral  charcoal  and  knife  edges 
of  slate. 

{669)  Blossburg  Coal  and  Coke  Co.’s  mines,  at  Arnot, 
Tioga  county.  See  Gr,  p.  179. 

The  cqal  is  bright,  shining,  and  very  tender ; it  carries 
numerous  thin  partings  of  iron  pyrites  and  an  unusually 
large  amount  of  mineral  charcoal. 

(665)  Morris  Bun  Coal  Co.’ s opening,  on  Morris  Run, 
two  miles  west  of  Fall  Brook  and  three  miles  east  of  Bloss- 
burg, Tioga  county.  See  G,  pp.  173,  174. 

The  coal  has  a deep  black  luster,  is  very  tender,  and  con- 
tains an  unusually  large  number  of  thin  partings  of  iron 
i:)yrites.  These  are  generally  nothing  more  than  mere  knife 
edges  ; but  the  number  present  in  the  specimen  examined 
is  very  unusual. 

It  should  he  stated  here  that  this  coal  is  not  mined  for 
shipment  to  market. 

{65 D Fall  Brook  Coal  Co.’ s mines,  at  Fall  Brook,  Tioga 
county.  See  G,  pp.  166,  167. 

The  coal  is  bright,  shining,  tender  ; somewhat  columnar 
structure  and  cubical  fracture.  It  contains  numerous  thin 
partings  of  mineral  charcoal  and  iron  pyrites. 


§ 15.  Kittanning  Middle  Coal  Bed.  C . 

A third  member  of  the  Kittanning  group,  the  Kittanning 
Middle  coal  bed,  has  been  identilied  by  Mr.  Chance  in  his 
survey  of  Northern  Butler  county.  See  Report  of  Pro- 
gress, V,  1879. 

Its  identilicatiou  in  other  joarts  of  the  State  is  not  yet 
satisfactory,  so  that  its  axo]3roximate  area  cannot  be  posi- 
tively stated. 

The  following  analyses  will  represent  the  character  of  the 
coal  in  the  district  where  the  bed  has  been  identified  : 
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Butler  County. 


{933) 

(935) 

(936) 

Studebaker. 

Mercer  Co. 

Mercer  Co. 

[ Upper  bench.  ] 

iLower  bench. 

Water  @ 225°,  . . . 

....  2.270 

2.430 

2.920 

Volatile  matter,  . . . 

....  40.990 

36.735 

38.495 

Fixed  carbon,  .... 

....  46.794 

47.858 

54.138 

Sulphur, 

....  1.871 

.707 

.842 

Ash, 

....  8.075 

12.210 

3.605 

100.000 

100.000 

100  000 

Coke,  per  cent.,  . . . 

....  56.740 

60.835 

58.585 

Color  of  ash, 

. . . grey. 

grey, 

cream. 

red  tinge. 

Fuel  ratio, 

. . . . 1:1.14 

1 ; 1.30 

1 : 1.40 

{933)  StudehaJcef  s banJc,  Worth  township,  Butler  county. 
Middle  bench  of  bed. 

Luster  deep  black,  shining  ; carries  considerable  pyrites 
and  small  lenticular  masses  of  slate. 

{935)  Mercer  Mining  and  Manvfacturing  Co.'s  coal, 
Mercer  township,  Butler  county.  Harr Lsville  coal ; ug)per 
part  of  bed  loitli  some  draio  slate  attached. 

Coal  generally  compact ; alternating  bands  of  bright, 
crystalline  coal  and  dull  black  slaty  coal. 

{936)  Mercer  Mining  and  Manufacturing  Co.'s  coal, 
Mercer  township,  Butler  county.  Harrisoille  coal ; loioer 
bencli. 

Coal  compact ; luster  deep  black,  shining;  brittle  ; gener- 
ally free  from  pyrites. 


§ 16.  Kittanning  Loioer  Coal  Bed.  {C.) 

This  is  the  bed  always  known  as  simply  the  Kittanning, 
the  first  bed  abooe  the  Ferriferous  Limestone  wherever  this 
exists,  namely : in  Beaver,  Lawrence,  Butler,  Allegheny, 
Armstrong,  Western  Indiana,  Clarion,  Jefferson,  Clearfield, 
Forest,  Elk,  and  McKean. 

The  “Gas  Coal”  of  Johnson  Run  basin  in  McKean 
county,  lies  fifty  feet  above  a limestone  which  is  probably 
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tlie  Ferriferous;  which,  if  true,  makes  the  “ Gas  Coal”  the 
Kirtanuing  Lower. 

To  the  east  and  south-east  of  the  area  mentioned  above 
no  Ferriferous  Limestone  was  deposited;  but  the  Kittan- 
ning Lower  coal  bed  was,  and  has  been  identilied  as  far 
east  as  tlie  Allegheny  mountain  and  as  far  south  as  the 
State  Line;  never  as  a large  l^ed,  l)ut  often  of  worlvable 
thickness. 

Its  area  is  approximately  dehned  by  the  blue  line  of  the 
Ferriferous  Limestone  outcrop  on  the  county  maps  accom- 
panying the  reports. 

It  may  be  the  coal  bed  lettered  B'  around  Blossburg  in 
Tioga  county,  at  Fall  Brook,  Arnot,  and  Antiim.  This 
“Bloss”  bed  furnishes  most  of  the  coal  for  the  output  of 
the  Arnot  mines  for  steam  and  blacksmith  use.  For  its 
coking  qualities  see  Report  of  Progress  G,  pp.  180,  183,  &c. 

Upper  Bench  of  Kittanning  Lower  Coal. 

Beaver  Coimty. 


{511a) 

{515a) 

{509a) 

Mendenhall. 

Couch. 

Hulmes. 

Water  @ 225°,  . . . . 

. . . 1.850 

2.080 

2.200 

Volatile  matter,  . . . 

...  41.200 

39.250 

39.440 

Fixed  carbon,  . . . . 

...  43.203 

48.818 

50.705 

Sulplmr, 

. . . 4.177 

1.927 

.825 

Ash,  

, . . . 9.450 

7.925 

6.830 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . . 

58.070 

58.360 

Color  of  ask, 

. . , grey,  pink 

grey,  red 

dirty  grey. 

tinge. 

tinge. 

Fuel  ratio, 

. . . 1:1.04 

1 : 1.24 

1 : 1.28 

{511a)  Mendenhall  & ClianiberllU s mines.,  near  New 
Brighton,  Pulaski  township,  Beaver  county.  See  p.  194,  Q. 

Coal  bright,  compact ; carries  an  unusually  large  number 
of  thin  partings  of  iron  pyrites. 

{515a)  Mr.  Coucll s mine,  near  ISTew  Brighton,  Pulaski 
township,  Beaver  county.  See  p.  196,  Q. 

Coal  generally  compact,  has  a bright,  resinous  luster ; 
carries  numerous  thin  partings  of  pyrites. 


KITTANNING  LOWER  COAL  BED, 
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{509a)  Mr.  Hulmes'  mines.,  near  Beaver  Falls,  Patterson 
township,  Beaver  county.  See  p.  247,  Q. 

The  coal  has  a resinous  luster ; with  seams  of  bright, 
pitchy  coal.  Specimen  seems  generally  free  from  jiyrites. 

Lower  Bench  of  Kittanning  Lower  Goal. 

Beaver  County. 


{511b) 

(514) 

(515b) 

(509b) 

Mendenhall. 

Fish. 

Couch. 

Hulmes. 

Water  @ 225°,  . . 

. . 2.270 

2.160 

2.370 

2.400 

Volatile  matter,  . 

. . 38.870 

40.885 

36.470 

33.110 

Fixed  carbon,  . . 

. . 50.173 

49.488 

51.845 

54.619 

Sulphur,  . . . . 

. . 2.322 

1.767 

1.770 

.791 

Ash, 

. . 6.365 

5.700 

7.545 

4.080 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . 

. . 58.860 

56.955 

61.160 

59.490 

Color  of  ash,  . . . 

• . grey. 

grey. 

grey,  red 
tinge. 

grey. 

Fuel  ratio,  . . . . 

. . 1 : 1.29 

1 : 1.21 

1 : 1.42 

1 : 1.43 

{6 lib)  Mendenhall  & Chamberlin^  s mines.,  near  New 
Brighton,  Pulaski  township,  Beaver  county.  See  p.  194,  Q. 

Coal  bright  and  compact ; shows  considerable  iron 
pyrites  in  thin  partings. 

{511^  Mr.  FisBs  mine,  on  Blockhouse  run,  one  mile 
north  of  New  Brighton,  Pulaski  township,  Beaver  county. 
See  p.  196,  Q. 

The  coal  has  a resinous  luster  generally,  but  carries  num- 
erous bands  of  bright,  pitchy  coal.  It  shows  considerable 
iron  pyrites,  part  of  which  exists  as  beautiful  stalactitic 
prolongations  of  pyrite. 

{515b)  Mr.  Couch's  mine,  near  New  Brighton,  Pulaski 
townshiii.  Beaver  county.  See  p.  196,  Q. 

The  coal  is  compact,  with  heavy,  bright,  pitchy  luster. 
It  is  seamed  with  thin  partings  of  pyrites. 

{509b)  Mr.  Hulmes'  mines,  near  Beaver  Falls,  Patterson 
township,  Beaver  county. 

The  coal  is  compact,  and  has  a bright,  pitchy  appear- 
ance. It  seems  generally  free  from  slate  and  pyrites. 
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Kiitanning  Lower  Coal — Bench  not  stated. 

Lawrence  County. 

{G28)  (637) 

Sharplcss  cC  Kincaid.  Kelson. 


Water  @ 225°, 2.G70  1.930 

Volatile  matter, 38.790  42.445 

Fixed  carbon, 54.994  49.823 

Sulphur, 956  1.832 

Ash, 2.590  3.970 


100.000  100.000 

Coke,  per  cent., 58.540  55.025 

Color  of  ash, reddish  brown.  reddish  grey. 

Fuel  ratio, 1 : 1.41  1 : 1.17 


{G28)  Sharpless  and  Kincaid' s mine,  three  miles  north 
of  New  Castle,  Lawrence  county. 

Coal,  of  a deep  black  luster,  is  very  compact  and  brittle 
and  carries  considerable  mhieral  charcoal. 

{G37)  Mr.  Nelson's  mine,  Slpopery  Rock  township,  Law- 
rence county. 

Coal  comxiact,  brittle,  Avith  resinous  luster  generally  ; is 
somewhat  coated  AAuth  iron  oxide. 

Beaver  County. 


(510)  (508) 

Kell’s  Drift.  Boss  & Smith. 

AVater@  2250, 1.450  1.020 

Volatile  matter, 34.270  39.385 

Fixed  carbon, 36.193  43.003 

Sulphur, 3.357  2.822 

Ash, 24.730  12.570 


lOO^TO  loo.ooy 

Coke,  per  cent., 64.280  53.995 

Color  of  ash, greVi  pink  tinge,  dirty  grey, 

pink  tinge. 

Fuel  ratio, 1:1.05  1:1.10 


{510)  2Ir.  Fell' s drift,  at  Rochester,  Rochester  town- 
ship, Beaver  county.  See  p.  196,  Q. 

Coal  of  dull  resinous  appearauce  generally,  shows  nu- 
merous thin  loartings  of  slate  and  iron  pyrites. 

{50S)  Ross  and  Smith' s hanlc,  near  Beaver  Falls,  Patter- 
son township,  Beaver  county.  See  p.  247,  Q. 

Coal  of  resinous  luster  generally,  carries  numerous  thin 
bands  of  bright  crystalline  coal ; and  shows  some  slate 
partings  and  considerable  loyrites. 
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Fayette 

Westmoreland  Cambria 

County. 

County. 

County. 

(G95a') 

(092) 

(439  a) 

Fayette. 

Hall. 

Ramsey  .'i' 

Water  @ 225°,  . . . 

. . . .860 

.780 

1.355 

Volatile  matter,  . . 

. . . 21.815 

20.405 

24.581 

Fixed  carbon,  . . . 

. . . 59.417 

69.570 

63.101 

Sulphur, 

. . . 4.398 

3.285 

.643 

Ash, 

. . . 13.510 

5.960 

10.320 

100.000 

100.000 

100.000 

Coke,  per  cent.,  . . 

. . . 77.325 

78.815 

74.064 

Color  of  ash,  .... 

. . . grey,  pink 

pink. 

grey,  yellow 

tinge. 

tinge. 

Fuel  ratio, 

. . . 1:2.72 

1:3.40 

1:2.56 

{GOUa)  Fayette  Furnace  'banlc^  two  miles  east  from  Spring- 
field,  Springfield  townsliiii,  Fayette  county. 

Coal,  of  a deep  black  luster  generally,  carries  numerous 
bands  of  bright  crystalline  coal.  The  specimen  shows  an 
unusually  large  amount  of  pyrites,  present  generally  in 
thin  knife  edges  ; also  bands  of  slaty  coal. 

{GD2')  Robt.  HalV s mine,  near  Laughlinstown,  and  four 
miles  east  of  Ligonier,  Ligonier  township,  Westmoreland 
county. 

Coal,  deep  black,  tender,  iridescent,  carries  numerous 
thin  partings  of  pyrites. 

{JtSDa)  Jos.  Ramsey  Jr.' s Coal  mine,  at  Fallen  Timber, 
Cambria  county.  See  HIT,  p.  91. 

Coal  bright,  shining,  tender ; carries  an  unusually  large 
amount  of  mineral  charcoal  and  a few  thin  partings  of 
pyrites. 

Huntingdon  County. 

(77')  (TS) 

Bobcrtsdalc.'i^  llobertsdale.'i'i- 
i Upper  bench.}  {Lower  bench.} 


Water  @ 2250, 

395 

.560 

Volatile  matter, 

10.140 

16.002 

Fixed  carbon, 

72.942 

73.091 

Sulphur, 

2.483 

1.115 

Ash, 

8.010 

9.232 

100.000 

100.000 



— 

* Called  bed  C.  in  Report  Till. 

**  Bod  C of  Ashburner.  Report  of  Progress,  F. 
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Coke,  per  cent., 83.465  83.438 

Color  of  ash, reddish  grey.  dirty  grey. 

Enel  ratio, 1:4.51  1:4.56 


(77)  Robertsdale  colliery  of  the  Rockhill  Iron  and  Coal 
Co.,  Trough  Creek  basin,  Carbon  township,  Huntingdon 
county.  Mine  B' ; upper  bench.  See  F,  j).  187. 

The  coal  has  a bright,  shining  luster,  is  rather  tender, 
and  carries  considerable  mineral  charcoal  and  iron  pyrites. 

(75)  Robertsdale  colliery  of  the  Hockhill  Iron  and  Coal 
Co.,  Trough  Creek  basin,  Carbon  township,  Huntingdon 
county.  Mine  B'  / lower  bench. 

Coal  bright,  generally  compact,  with  considerable  min- 
eral charcoal  and  some  iron  pyrites. 

The  following  analyses  of  the  coals  from  the  Robertsdale 
collieries  of  the  Rockhill  Iron  and  Coal  Co. , were  made  by 
Mr.  J.  Blodgett  Britton,  of  Philadelphia;  and  they  are 
published  here  for  comparison  by  the  kind  permission  of 
Mr.  Wm.  A.  Ingham,  President: 

Bed  a-i- 


Moisture, 

Volatile  matter, 

Ash,  

Fixed  carbon, 

Z tipper  bench.'] 

15.83 

10.27 

72 .99 

ZLower  bench.  ] 
1.13 

15.56 

8.58 

74.73 

100.00 

100.00 

Sulphur, 

Coke,  per  cent., 

Per  cent,  sulphur  in  coke,  .... 

2.431 

83.260 

1 .974 

.762 

83.31 

.466 

Water  @2250, 

Volatile  matter,  

Fixed  carbon,  

Sulphur, 

Ash, 

{S06) 

Alloway.'i«i‘ 

.250 

14.510 

77.042 

1.338 

6.860, 

100.000 

Coke,  per  cent., 

Color  of  ash, 

Fuel  ratio, 

85.240 

grey. 

. 1 : 5.30 

♦Worked  in  “Mine  B'.” 
**  Bed  0. 
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{^06)  Alloway  colliery^  Trough  Creek  basin,  Carbon  town- 
ship, Huntingdon  county.  Owner,  Mr.  E.  L.  Anderson  ; 
operator,  Mr.  W.  T.  Pearson.  See  F,  p.  189. 

Coal  bright,  friable,  with  thin  seams  of  charcoal  and  py- 
rites. Laminae  very  distinct  in  some  pieces.  (D.  McC.) 


McKean 


Water  @225°,  . 
Volatile  matter, 
Fixed  carbon,  . 
Sulphur,  . . 
Ash, 


County. 

(7Wa)-i-  i720b)>i- 

Coalpitbed.  Coal  pit  bed. 

iTop  bench.]  [Bottom  bench.] 


5.960 

7.710 

36.385 

33.705 

51.673 

55.868 

.677 

.802 

5.305 

1.915 

100.000  100.000 


Coke,  per  cent., 57.655  58.585 

Color  of  ash, cream.  cream. 

Fuel  ratio, 1 : 1.42  1 : 1.65 

{720a)  Coal  pit  Toed  opening,  four  miles  east  of  Norwich 
Corners,  McKean  county.  Top  bench  ; two  feet  five  inches 
thick.  ‘ ‘ Dagus  Bed.  ’ ’ 

The  coal,  of  a deep  black  to  brownish  black  color,  is  gen- 
erally very  compact  and  brittle,  with  kregular  fracture.  It 
carries  numerous  thin  partings  of  mineral  charcoal,  and 
y ields  a coke  wh  ich  is  only  slightly  coherent. 

{720h)  Coal  pit  bed,  opening,  four  miles  east  of  Norwich 
Corners,  McKean  county.  Bottom  bench  ; two  feet  one  inch 
thick.  ‘ ‘ Dagus  Bed.  ’ ’ 

The  coal  has  the  same  general  appearance  as  that  from 
the  top  bench.  It  yields  a coke  only  slightly  coherent. 


§ 17.  Clarion  Upper  Coal  Bed.  {B.) 

Immediately  underneath  the  Ferriferous  Limestone  comes 
the  Scrubgrass  coal  bed  in  northern  Butler  county  ; and 
from  ten  to  thirty  feet  beneath  it  the  Clarion  coal  bed. 

There  is  good  reason  for  believing  (See  Report  of  Progress, 
V,  1879)  that  the  Scrubgrass  is  a split  from  the  Clarion,  or. 


* Not  yet  certainly  identified  with  Kittanning  Lower  coal. 
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in  other  words,  its  top  bench  removed  to  a considerable  dis- 
tance from  the  lower  bench. 

In  all  the  counties  mentioned  in  §16  we  recognize  the 
Clarion  bed,  under  the  Ferriferous  Limestone  where  that 
exists,  or  its  rightful  place  where  it  ought  to  exist. 

It  is  usually  a small  bed,  seldom  three  feet  thick,  but 
often  yielding  excellent  coal. 

In  McKean  county  it  is  the  Clermont  coal  bed  of  the 
Johnson  run  and  Bishop  Summit  basin,  provided  the  lime- 
stone over  it  (30±  feet)  be  really  the  Ferriferous;  and  it  is 
here  extensively  and  prolitably  mined.  See  Report  of  Pro- 
gress, R,  1879. 

This  may  be  the  Barclay  coal  bed,  B,  of  Bradford  county, 
at  Miller’s  & Gatiss’s  openings,  where  it  reaches  a thickness 
of  ten  feet,  and  has  a coal  twenty  feet  above  it,  like  the 
Scrubgrass  ; but  the  absence  of  any  limestone  makes  abso- 
lute identification  impossible.  See  Report  of  Progress,  G, 
pp.  123,  125. 

Bed  B at  Bell’ s run  in  Cambria  county  is  ten  feet  thick  ; 
but  sinks  to  about  four  feet  at  the  Bennington  mines  in 
Blair  county.  IIII,  p.  15,  &c. 


Fayette  County. 


{GOi) 

Potter. 

Water  @ 225°, .860 

Volatile  matter,  2G.490 

Fixed  carbon,  65.570 

Sulphur, 2.025 

Ash, 5.055 


100.000 


Coke,  per  cent.,  72.050 

Color  of  ash, red. 

Fuel  ratio, 1 : 2.47 


{GDI/)  Geo.  Potter' s 'pit,  near  Meadow  Run,  three  miles 
south  of  Ohiopyle  Falls,  Stewart  township,  Fayette  county. 
See  KKK,  p.  85. 

Coal  generally  compact,  with  bright,  shining  luster  ; car- 
ries numerous  thin  partings  of  mineral  charcoal  and  iron 
pyrites. 
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Somerset  County. 


(400)  (S8S)  (S81) 

Listoji  Bros.  Zimmerman.  Clark. 


Water  @ 225°, 910  .030  .770 

Volatile  matter, 21.900  15.505  15.870 

Fixed  carbon, 04.597  07.420  70.925 

Sulphur, 2.293  3.590  .090 

Ash, 10.235  12.795  5.745 


100.000  100.000  100.000 


Coke,  per  cent., 77.130  83.805  83.300 

Color  of  ash, grey.  grey.  grey. 

Fuel  ratio, 1:2.94  1:4.33  1:4.84 


{IfiO)  Liston  Bros\  mine.,  at  Listonville,  four  miles  south 
of  Ursina,  Addison  township,  Somerset  county. 

Coal  bright  and  tender ; seamed  with  mineral  charcoal, 
slate  and  pyrites. 

{382)  Mr.  Zimmerman' s mine,  one  mile  south  of  Fair- 
view  village,  Somerset  township,  Somerset  county. 

Coal  very  tender  ; luster  resinous  ; seamed  with  pyrites. 
(D.  McC.) 

{381)  G.  W.  Claris  mine,  at  Hooversville,  Shade  town- 
ship, Somerset  county.  See  HHH,  pp.  119,  120,  121. 

Coal  bright  and  very  tender  ; shows  a few  specks  of  py- 
rites and  a slight  efflorescence  of  sulphate  of  iron.  (D. 
McC.) 


Indiana  County. 


Water  @ 225°, 
Volatile  matter. 
Fixed  carbon,  . 
Sulphur,  . . . 
Ash, 


(028) 

Indiana  Coal  Co. 
. . . .920 

. . . 24.35G 
. . . G2.218 
. . . 4.91G 

. . . 7.590 


100.000 


Coke,  per  cent., 74.724 

Color  of  ash, brick  red. 

Fuel  ratio, 1 : 2.55 


{618)  Indiana  Coal  Co.'s  mine.  Bracken  farm,  one  and  a 
half  miles  south-east  of  Homer,  Indiana  county.  See 
HHHII,  pp.  198,  201. 

The  coal  is  exceedingly  tender,  and  has  a dull  luster, 
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being  very  much  coated  with  iron  oxide  ; it  carries  numer- 
ous thin  partings  of  mineral  charcoal,  and  a large  amount 


of  iron  pyrites. 

Clearfield  County. 

{70) 

@) 

Franklin, 

Beaver 

Water  @225°,  . . . 

670 

.920 

Volatile  matter,  . . 

21.360 

21.550 

Fixed  carbon,  . . . 

74.284 

74.009 

Sulphur, 

435 

.631 

Ash, 

2.890 

100.000 

100.000 

Coke,  per  cent.,  . . 

77.970 

77.53 

Color  of  ash,  . . . 

cream. 

cream. 

Fuel  ratio, 

1:3.47 

1:3.43 

{70)  FranJdin  of  Kittanning  Coal  Go.,  at  Ho utz- 

dale,  five  and  a half  miles  south-west  of  Osceola,  Clearfield 
county.  See  Report  H,  p.  30. 

The  coal  has  a resinous  luster  generally,  but  with  seams 
of  bright  crystalline  coal  running  through  it ; it  carries  nu- 
merous thin  partings  of  mineral  charcoal  and  a few  specks 
of  partially  decomposed  pyrites  ; also,  some  scales  of  cal- 
cite.  This  specimen  of  coal  was  forwarded  by  Mr.  Shilling- 
ford,  secretary  of  the  Kittanning  Coal  Co.  ; it  had  been 
kept  in  their  office  for  three  months  previous  to  analysis. 

{Ji)  Beater  Run  No.  1 colliery^  three  quarters  of  a mile 
south-west  of  Houtzdale,  Clearfield  county.  Kendrick  & 
Go.  See  H,  p.  34. 

The  coal  is  bright,  shining,  resinous,  -with  somewhat  co- 
lumnar structure ; it  contains  numerous  thin  partings  of 
mineral  charcoal,  and  shows  but  little  pyrites. 


Cambria  County, 

(i)  {307)  {316)  {191) 

Cambria.  Cambria.  Martin.  Dysart  <&  Co. 

Water  @ 2250, 1.185  1.100  .810  .015 

Volatile  matter, 16.510  17.210  18.535  17.935 

Fixed  carbon, 74.456  73.145  77.132  76.503 

Sulphur, 1.860  2.352  .573  .002 

Ash, 5.959  6.163  2.920  4.315 


lOOTOO  100.000  100.000  100.000 

Coke,  per  cent., 82.275  81.660  80.625  81.450 

Color  of  ash, cream.  cream.  cream.  cream. 

Fuel  ratio, 1 : 4.50  1 : 4.24  1 : 4.16  1 : 4.26 
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(T)  Cambria  Iron  Co.^s  mines,  at  Johnstown,  Cambria 
county.  SeeHH,  p.  105. 

Coal  bright,  shining,  friable ; contains  numerous  part- 
ings of  pyrites.  Fracture  uneven,  as  if  from  oblique  strains. 

{307)  Cambria  Iron  Co 7 s mines,  at  South  Fork,  Cambria 
county.  Upper  bench.  See  HH,  p.  44. 

Coal  bright,  tender ; seamed  with  mineral  charcoal  and 
pyrites.  Fracture  shows  oblique  faces. 

{316)  J.  C.  Martinis  mine,  on  Trout  run,  Cambria, 
county.  ^'•Sample  taken  twenty  yards  from  mouth  of 
drift.’’^  See  HH,  pp.  55,  56. 

Coal  bright,  clean  looking,  tender ; shows  but  little 
pyrites. 

{191)  Dysart  & Co.' mine,  on  Ben’s  creek,  Cambria 
county.  Sonman  vein.''  See  HH,  p.  49. 

Coal  bright,  clean  looking,  firm  ; shows  a few  thin  part- 
ings of  charcoal  and  slaty  coal,  and  only  a small  amount 
of  pyrites  in  thin  scales.  Fracture  shows  oblique  faces. 


{311) 

US5) 

{313) 

Mellon. 

Mellon. 

Wirtner. 

Water  @ 2250, 

850 

.880 

.750 

Volatile  matter,  .... 

22  590 

22.755 

21.9.30 

Fixed  carbon, 

. . . 66.694 

68.340 

61.597 

Sulphur, 

3.126 

1.905 

2,253 

Ash,  

6.740 

6.120 

13.470 

100.000 

100.000 

100  000 

Coke,  per  cent., 

76.365 

77,320 

Color  of  ash, 

grey, 
red  tinge. 

g'-ey, 
red  tinge. 

Fuel  ratio, 

....  1:2.95 

1 : 3.00 

1:2.80 

{311)  James  Mellon!  s mine,  at  Carroll  town,  Cambria 
county.  See  HH,  pp.  141,  142. 

Coal  bright,  clean  looking,  tender ; shows  considerable 
mineral  charcoal  and  iron  pyrites  in  thin  partings. 

{f25)  James  Mellon!  s mine,  at  Carrolltown,  Cambria 
county.  Second  sample. 

Coal  bright,  tender  ; seamed  with  charcoal  and  pyrites. 

{313)  Benjamin  Wirtner's  mine,  at  Carrolltown,  Cam- 
bria county. 

Coal  bright,  tender ; somewhat  coated  with  iron  oxide 
and  seamed  with  slate  and  iron  pyrites. 
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(304) 

(305) 

(SOG) 

■ (S4S) 

Belt’s  Gap 

Bell's  Gap 

Bell’s  Gap 

Brother- 

R.  R. 

R.  R. 

R.  R. 

line. 

iVpper  bench. 1 

iMiddle  bench,']  {Lowerhench.] 

Water  @ 225°,  , 

. . .030 

.710 

.970 

1.340 

Volatile  matter, 

24.230 

20.005 

20.130 

25.425 

Fixed  carbon. 

. . 59.210 

04.800 

03.024 

04.541 

Sulphur,  . . . 

2.239 

1.509 

2.581 

.734 

Ash, 

. . 13.085 

0.910 

0.095 

7.930 

100.000 

100.000 

100  000 

100.000 

Coke,  per  cent.. 

. , 75.140 

73.225 

72.900 

73.235 

Color  of  ash. 

. grey. 

gi-ey. 

grey,  pink 

reddish 

tinge. 

grey. 

Fuel  ratio,  . . . 

. . 1:2.44 

1:2.48 

1:2.43 

1:2.53 

{30 If)  BelV s Gap  Railroad  Cols  'mines,  at  Lloydsville, 
Cambria  county.  Upper  bench.  See  IIH,  pp.  84,  So,  86, 
87. 

Coal  bright,  sliining ; carries  an  unusually  large  number 
of  thin  partings  of  mineral  charcoal  and  iron  pyrites  ; also 
some  slate  partings. 

{305)  Belli s Gap  Railroad  Cols  'mines.,  at  Lloydsville, 
Cambria  county.  Middle  bench. 

Coal  bright,  exceedingly  tender;  carries  a large  amount 
of  mineral  charcoal,  and  considerable  iron  pyrites ; also, 
some  sulphate  of  iron. 

{30G)  BelV s Gap  Railroad  Cols  mines,  at  Lloydsville, 
Cambria  county.  Lo'wer  bench  ; slip  coal B 

This  coal  has  the  general  apj)earance  of  that  from  the 
middle  bench.  Its  fracture  is  very  uneven,  as  if  from  ob- 
lique strains. 

{3]f8)  Mr.  Brotherlind  s mine,  on  Allegheny  mountain, 
live  miles  north-east  of  Bennington. 

Coal  of  dull  aspect  generally,  is  strongly  iridescent,  and 
carries  considerable  mineral  charcoal  and  some  pyrites, 

Blair  County. 

(3)  (303) 

Cambria  Iron  Co.  Dennison,  Porter  <&  Co. 


Water  @2250, 1.400  .910 

Volatile  matter, 27.225  20. 340 

Fixed  carbon, 01.843  04.373 

Sulphur, 2.002  1.792 

Ash, 0.930  C.5S5 


100.000  100.000 
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Coke,  per  cent., 71.375  72.750 

Color  of  ash, grey.  grey. 

Fuel  ratio,  . 1:2.27  1:2.44 


{3)  Cambria  Iron  Co.’’  s mine,  at  Bennington,  Blair  county. 
See  nil,  p.  16. 

Coal  bright,  friable  ; carries  considerable  jiyrites. 

(303)  Dennison,  Porter  & Co. ’ s mine,  near  Bennington, 
Blair  county.  See  HH,  pp.  17,  18. 

Coal  bright,  shining,  tender ; carries  numerous  thin  part- 
ings of  mineral  charcoal  and  iron  pyrites. 


CD 

CD 

(SOS) 

(S84) 

Glen  White. 

Glen  White. 

Baker. 

Baker. 

[ Upper.  ] 

ZLoioer.'i 

C Upper.  ] 

[_Lower.'\ 

Water  @ 225°, 

. . .940 

1.040 

.950 

.900 

Volatile  matter. 

. . 29.060 

28.010 

28.915 

25.030 

Fixed  carbon. 

59.912 

49.244 

63.462 

51.305 

Sulphur, 

. . .978 

4.501 

.983 

4.400 

Ash, 

. , 8.510 

17.205 

5.090 

17.765 

100.000 

100.000 

100,000 

100.000 

Coke,  per  cent.. 

. . 09  406 

70.950 

70.135 

73.470 

Color  of  ash,  . 

. . white. 

pink. 

grey. 

pink. 

Fuel  ratio,  . . 

1 : 2.01 

1 : 1.75 

1 : 2.19 

1 : 2.00 

Glen  White  Coal  and  Lvniber  Co.'s  mine,  three 
miles  north-west  of  Kittanning  Point,  Blair  county.  TJp- 
per  bench.  See  HH,  pp.  11,  12. 

Coal  bright,  shining,  tender,  seamed  with  mineral  char- 
coal. (D.  McCreath.) 

(43^)  Glen  White  Coal  and  Lumber  Co.'s  mine,  three 
miles  north-west  of  Kittanning  Point,  Blair  county.  Lower 
bench. 

The  coal  is  bright  and  very  compact,  and  carries  numer- 
ous thin  partings  of  mineral  charcoal,  slate  and  iron  p3U'ites. 

(SOS)  Dr.  Balcer' s mine,  three  miles  north  north-west  of 
Kittanning  Point,  Blair  county.  Upper  bench. 

Coal  bright,  compact,  seamed  with  mineral  charcoal  and 
pyrites. 

{38L)  Dr.  Baker' s mine,  three  miles  north  north-west  of 
Kittanning  Point,  Blair  county.  Lower  bench. 

Coal  bright,  very  tender,  with  numerous  partings  of  min- 
eral charcoal,  slate  and  pyrites. 
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McKean  County. 


Water  @ 2250, 
Volatile  matter, 
Fixed  carbon, 
Sulphur,  . . . 
Ash, 


(7i5) 

Buffalo.'i> 
1.470 
38.710 
44.561 
4.839 
10  420 


100.000 


Coke,  per  cent.,  59.820 

Color  of  ash, pink. 

Fuel  ratio, 1 ; 1.15 


{715)  Buffalo  Goal  Col  s mine.,  Clermont,  McKean  coiiniy. 
The  coal,  generally  compact  and  brittle,  has  a deep  black 
luster,  and  carries  numerous  thin  iiartings  of  mineral  char- 
coal and  iron  pyrites. 

Potter  County. 


(JO 4a') 

J04b) 

West  Branch 

West  Branch 

Pine  Creek.'^’h 

Pine  Creek, 

Water  @ 225°, 

.950 

Volatile  matter, 

30.970 

31.700 

Fixed  carbon, 

55.140 

56.500 

Sulphur, 

975 

1.000 

Ash, 

9.845 

9.850 

100.000 

100.000 

Coke,  per  cent., 

67.350 

Color  of  ash, 

— 

Fuel  ratio, 

1 : 1.78 

{70ffi)  West  Branch  Pine  Creek.,  five  miles  from  Pikes 
Mills  P.  O.,  Potter  county.  See  G,  pp.  230,  231,  234. 

Coal  generally  coated  with  silt,  has  a deej)  black  luster 
on  fresh  fracture.  It  is  firm  and  comjoact  and  carries  a few 
thin  partings  of  slaty  coal.  Specimen  very  wet ; probably 
due  to  its  being  soaked  with  water  in  transitu. 

{701fb)  West  Branch  Pine  Creek.,  five  miles  from  Pikes 
Mills  P.  O.,  Potter  county. 

Coal  from  same  opening  analysed  by  Prof.  C.  F.  Chandler, 


* Clermont  coal.  Ashburner.  Report  of  Progress,  R.  Identification  not 
yet  established. 

**  Bed  B.— F.  Platt,  R.  of  Prog.  G. 


CLAKION  UPPER  COAL  BED. 


MM.  77 


February  10, 1876.  These  two  analyses  are  almost  identical ; 
No.  (704b)  showing  the  normal  amount  of  water  present  in 
the  coal.  The  proportion  of  volatile  matters  to  fixed  car- 
bon is  the  same  in  each  analysis,  viz  : 1:1.78. 

{1000)<i- 

McLean. 


Water  @ 2250, 1.150 

Volatile  matter, 34.185 

Fixed  carbon, 54.276 

Sulphur,  1.059 

Ash, 9.330 


100.000 

Coke,  per  cent., 64.665 

Color  of  ash, grey. 

Fuel  ratio, 1 : 1.58 


{1000)  BIcLean's  coal  opening^  three  and  a half  miles 
west  of  Coudersport,  Potter  county. 

Coal  somewhat  coated  with  infiltrated  silt,  is  compact 
and  brittle,  with  deep  lilack  luster. 


Tioga  County. 

{706)  {707)  {705) 

Bache.'hi'  Bache.'i^h  Mitchell.<i^ 
iSoft  Coal.]  ^Hard  Coal.] 

Water  @ 2250, 2.240  2.380  1.810 

Volatile  matter, 20.045  20.005  20.350 

Fixed  carbon, 70.357  70.055  68.126 

Sulphur, 588  .565  .569 

Ash, 6.770  6.995  9.145 


100.000  100.000  100.000 

Coke,  per  cent., 77.715  77.615  77.840 

Color  of  ash grey,  red  tmge.  reddish  grey,  reddish  grey. 

Fuel  ratio, 1:3.50  1:.3.50  1:3.34 


{706)  Baclie  mine,  Morris  township,  ten  miles  south  from 
Wellsboro’,  Tioga  county.  See  G,  p.  190. 

The  coal,  clean  looking  generally,  has  a deep  black  lus- 
ter ; it  is  moderately  firm  and  compact  and  shows  numer- 
ous thin  partings  of  mineral  charcoal.  It  breaks  with 
irregular  fracture. 

{707)  Baclie  mine,  Morris  township,  ten  miles  south  from 
Wellsboro’  Tioga  county. 
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The  coal,  considerably  coated  with  an  orange  yellow  silt, 
is  nnnsually  firm  and  compact  and  has  a deep  black  luster 
on  fresh  fracture.  It  shows  numerous  thin  partings  of 
mineral  charcoal  and  breaks  with  somewhat  cubical  frac- 
ture. 

{705)  M'dcJielV  s mine,  eight  and  a half  miles  from  Wells- 
boro’,  Tioga  county.  See  G,  p.  192. 

The  coal,  considerably  coated  Avith  silt,  has  a dull,  dead 
luster  on  fresh  fracture.  It  is  generally  compact ; cainies 
numerous  thin  partings  of  mineral  charcoal,  and  seems  in 
the  main  free  from  iron  pyrites. 


{G71) 

IGOla) 

{GOlc) 

(GOlb) 

Fall  Brook. 

I-  Blossburff.>i>  Blossburg.<i>  Blossburg 

C Upj^er.'i 

iMiddle.'i 

[Lower.] 

Water  @ 225°, 

. . . 2.2C0 

1.190 

.940 

1.110 

Volatile  matter, 

. , . 20.240 

20.755 

20.040 

18.790 

Fixed  carbon,  . 

. . . 71.847 

71.097 

04.300 

03.428 

Sulphur, 

. . . .548 

1.023 

.914 

.002 

Ash 

5.1C5 

5.335 

13.200 

10.070 

100.000 

ICO.OOO 

100.000 

100.000 

Coke,  per  cent.. 

. . . 77.500 

78.055 

78.420 

80.100 

Color  of  ash,  . 

• • • grey- 

grey. 

grey. 

grey. 

Fuel  ratio,  . . 

. . . 1:3.54 

1:3.45 

1:3.11 

1:3.37 

{671)  Fall  BrooJi  Coal  Cols  mines  at  Antrim,  Tioga 
county.  See  G,  pp.  187,  188. 

The  coal  has  a dee]p  black  luster  generally,  Avith  seams  of 
bright  crj'stalline  coal  running  through  it.  It  is  rather 
tender,  is  free  from  slaty  coal,  and  carries  only  a small 
amount  of  iron  pyrites. 

{GO la)  Blosshurg  Coal  Col  s mines  at  Arnot,  Tioga  county. 
Upper  heiicli.  See  G,  pp.  ISO,  181. 

Coal  rather  tender,  Avith  resinous  luster  generally  ; car- 
ries thin  seams  of  bright  crystalline  coal  through  it.  It 
shows  considerable  mineral  charcoal  and  iron  pyrites  in  thin 
partings. 

{GOlc)  Blosshurg  Coal  Col  s mines  at  Arnot,  Tioga  county. 
Middle  hencli. 

Coal  rather  compact,  and  someAvhat  slaty ; has  a bright 
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resinous  luster,  and  shows  numerous  thin  partings  of  min- 
eral charcoal,  and  considerable  pyrites  existing  in  scales. 

{COlh)  Blosshurg  Coal  Co.^  s mines  at  Arnot,  Tioga  county. 
Bottom  hencli. 

Coal  generally  compact,  with  bright  resinous  luster  ; car- 
ries numerous  bands  of  bright  crystalline  coal  through  it ; 
also,  some  bands  of  slaty  coal.  Specimen  seems  in  the 
main  free  from  pyrites. 


{GG4) 

{G57a) 

(G57b) 

Morris  nun.'h  FaV  DrooJc.'ir  Fall  Brook.'h  Fall  Brook.' 

[Average.^  iCrystalline  coal.]  \_Cannel-lii 

coal.] 

Water  @ 225°,  . 

1.120 

1.050 

1.000 

1.200 

Volatile  matter, 

18.570 

18.540 

20.830 

17.110 

Fixed  carbon,  . 

72.097 

69.934 

70.854 

66.212 

Sulphur,  . . . 

.583 

.661 

.796 

.563 

Ash, 

7.C30 

9.815 

6.520 

14.910 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

80.330 

80.410 

78.170 

81.690 

Color  of  ash,  . . 

grey. 

grey. 

grey. 

gi'cy. 

Fuel  ratio,  . . . 

1:3.88 

1 ; 3.77 

1:3.40 

1:3.86 

[GGIi)  Morris  Run  Coal  Co.'  s mines,  on  Monis  Run,  three 
miles  east  of  Blossburg,  Tioga  county.  See  G,  p.  176. 

Coal  is  generally  bright,  tender  and  columnar  ; it  shows 
a few  thin  seams  of  cannel-like  coal  and  mineral  charcoal, 
and  only  a small  amount  of  pyrites. 

{G57a)  Rail  Broolc  Coal  Co.’’  s mines,  at  Fall  Brook,  Tioga 
county.  See  G,  pp.  170,  171. 

The  specimen  contains  bright  crystalline,  tender  coal, 
with  columnar  structure  and  cubical  fracture  ; also,  bright, 
resinous,  slaty,  cannel-like  coal,  having  a somewhat  con- 
choidal  fracture. 

{G571))  Fall  Broolc  Coal  Co.s  mine,  at  Fall  Brook,  Tioga 
county. 

Selected  bright  crystalline  coal,  from  No.  (657a.) 

{G57c')  Fall  Broolc  Coal  Col  s mine,  at  Fall  Brook,  Tioga 
countv. 

Selected,  cannel-like  coal,  from  No.  (657a  ;)  yields  a coke 
which  is  only  slightly  coherent. 
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(703) 

Knox  & Billings.'^ 


Water  @ 225°, 3.260 

Volatile  matter, 27.860 

Fixed  carbon, 61.421 

Sulphur, 804 

Ash, 7.655 


100.000 

Coke,  per  cent., 68.880 

Color  of  ash, reddisli  grey. 

Fuel  ratio, 1:2.16 

{703)  Knox  & Billing’ s coal  hed,  near  Gaines  P.  O.,  six- 
teen miles  from  Wellsboro’,  Tioga  county.  See  G,  p.  221. 

The  coal,  generally  coated  with  a yellowdsh  wdiite  silt, 
has  a deep  black,  shining  luster  on  fresh  fracture.  It  is 
rather  compact  and  shows  numerous  partings  of  mineral 
charcoal. 

Coal  when  analysed  was  very  wet ; so  that  the  high  per- 
centage of  water  given  above  is  most  probably  due  to  the 
specimen  having  been  soaked  in  transitu. 

Bradford  County. 


(660) 

(661a) 

(66Sa) 

(663) 

Barclay. 

Barclay. 

Barclay. 

Barclay..:^ 

iUpperiench.']  ^Middle  bench.'i 

Lower  hevch^'^ 

[Averaffe.2 

Water  @ 225°, 

. . .730 

.760 

.880 

.770 

Volatile  matter 

, . 17.220 

16.405 

16.660 

17.110 

Fixed  carbou. 

. . 69.840 

62.172 

73.257 

70.744 

Sulphur,  . . 

. . .795 

.613 

.643 

.776 

Ash, 

. . 11.415 

20.050 

8.560 

10.600 

100.000 

100.000 

100.000 

100.000 

Coke,  per  ceut. 

, . 82.050 

82.835 

82.460 

82.120 

Color  of  ash,  . 

. . grey,  grey. 

yellow  tinge,  grej'. 

grey. 

Fuel  ratio,  . . . 

. . 1:4.05 

1 : 3.78 

1 : 4.39 

1:4.13 

{660)  Barclay  Railroad  and  Goal  Col  s mines.,  at  Bar- 
clay, Bradford  county.  ufpjper  bench . See  G, 

pp.  131,  132,  133. 

Coal  generally  bright  and  crystalline,  but  with  thin 
seams  of  slaty  coal ; rather  tender,  with  numerous  thin 
partings  of  mineral  charcoal. 

{66 Id)  Barclay  Railroad  and  Coal  Col  s mines.,  at  Bar- 
clay, Bradford  county.  Mine  No.  2;  middle  bench. 
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Coal  generally  bright  and  columnar,  with  numerous 
bands  of  slaty  coal.  It  also  carries  considerable  slate  in 
lenticular  masses.  See  analysis  N’o  (661b.) 

{662a)  Barclay  Railroad  and  Goal  Co.s  mines,  at  Bar- 
clay, Bradford  county.  Mine  No.  2;  lower  bench. 

The  specimen  contains  bright,  crystalline,  columnar  coal ; 
also  greyish  black,  cannel-like  coal.  See  analyses  Nos. 
(662b)  and  (662c). 

{663)  Barclay  Railroad  and  Goal  Go.' s mines,  at  Bar- 
clay, Bradford  county.  Arserage. 

The  specimen  consists  of  bright,  crystalline,  columnar 
coal,  seamed  with  mineral  charcoal  and  slate  ; also  of  com- 
pact, greyish  black,  cannel-like  coal  with  conchoidal  frac- 
ture. 

{eeib)  {662b')  {682c) 

Barclay.  Barcla-y.  Barclay. "i- 

iSelected  specimen.)  iCrystalline  coal.)  iCannel-lihe  coal.) 


Water  @ 225°,  ....  .750  .850  .900 

Volatile  matter,  . . . 17.070  17.080  15.050 

Fixed  carbon,  ....  71.939  75.939  71.393 

Sulplmr, 661  .681  .541 

Ash, 9.550  5.450  12.110 


mojw  wo.oTO  100.000 

Coke,  per  cent.,  . . . 82.180  82.070  84.050 

Color  of  ash,  ....  grey.  grey.  grey. 

Fuel  ratio, 1:4.21  1:4.44  1:4.74 


{661b)  Barclay  Railroad  and  Goal  Go.' s mines,  at  Bar- 
clay, Bradford  county.  Mine  No.  2;  selected  specimen 
from  middle  bench.  See  analysis  No.  (661a.) 

Coal  bright,  crystalline,  columnar. 

{662b)  Barclay  Railroad  and  Goal  Go.' s mines,  at  Bar- 
clay, Bradford  county. 

Bright,  crystalline,  columnar  coal,  selected  from  middle 
bench.  Mine  No.  2.  See  analysis  No.  (662a.) 

{662c)  Barclay  Railroad  and  Goal  Go.' s mines,  at  Bar- 
clay, Bradford  county. 

Greyish  black,  cannel  like  coal,  selected  from  middle 
bench.  Mine  No.  2.  See  analysis  No.  (662a.) 
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This  specimen  yields  a coke  which  is  only  slightly  co- 
herent. 


{6G8a) 

{GGSh') 

Schroeder. •i- 

Schroeder. 

^Middle  henchS\ 

iLowtr  bench,'} 

Water  @ 225°, 

.940 

.850 

Volatile  matter, 

17.845 

16.755 

F'ixed  carbon, 

72.155 

69.390 

Sulphur, 

.070 

.715 

Ash, 

8.890 

13.290 

100.000 

100  000 

Coke,  per  cent., 

82.495 

Color  of  ash, 

grev,  yel- 

grey,  yel- 

low  tinge. 

low  tinge. 

Fuel  ratio, 

1:4.04 

1:4.14 

{GGSa)  Schroeder  mine^  of  the  Carbon  Run  Coal  Com- 
pany, about  one  and  a half  miles  west  of  Barclay,  Brad- 
ford county.  Middle  bench.  See  G,  p.  134. 

The  specimens  consist  of  bright,  crystalline,  columnar 
coal,  and  greyish  black,  cannel-like  coal. 

(GGSb)  Schroeder  mine,  of  the  Carbon  Run  Coal  Com- 
pany, about  one  and  a half  miles  west  of  Barclay,  Brad- 
ford county.  Lower  bench. 

Coal  of  same  general  character  as  No.  (6G8a),  but  with 
more  slaty  coal  throughout  it. 


Sullivan  County. 


Scm  i- Anthracite 

Coals. 

{S15) 

(6C6a) 

(GG6b) 

(GGGC) 

{GGGd) 

Bernice. 

Bernice. 

Bernice. 

Bernice. 

Bcrnicc.'T'i' 

[_Average.'] 

[ Upper.} 

^Middle.  ] 

iLower.Z 

iCannel-like.'i 

Water  @ 225°, 

. . 1.295 

1.840 

1.800 

2.220 

1.950 

Volatile  matter, 

. . 8.100 

9.835 

9.650 

9.405 

9.030 

Fixed  carbon,  . 

. . 83.344 

76.788 

82.373 

81.267 

63.795 

Sulphur,  . . . 

. . 1.031 

.647 

.622 

.618 

.585 

Ash, 

. . 6.230 

10.890 

5.555 

6.490 

24.610 

100.000 

100.000 

100.000 

100.000 

100.000 

Color  of  a.sh,  . 

■ • grey. 

cream. 

grey. 

cream. 

cream. 

Fuel  ratio,  . . 

. . 1:10.28 

1 : 7.87 

1 : 8.53 

1:8.64 

1:7.00 

{315)  State  Line  and  Sidlimn  Railroad  Co.' s mines,  at 
Bernice,  Sullivan  county.  Average ; sampled  in  1876. 
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Coal  compact,  bright,  shining  ; seamed  with  mineral  char- 
coal and  pyrites.  Has  the  general  appearance  of  an  ordi- 
nary bituminons  coal. 

{666a)  Slate  Line  and  Sullivan  Railroad  Co.’s  mines,  at 
Bernice,  Sullivan  county.  Upper  hencli;  sampled  in  1878. 

Coal  him  and  compact,  has  a deep  black,  shining  luster 
generally  ; it  is  seamed  with  bright  crystalline  coal  and 
greyish  black  cannel-like  coal.  It  carries  considerable  min- 
eral charcoal  in  thin  partings  ; only  a few  scales  of  iiyrites. 

{666b)  Slate  Line  and  Sullivan  Railroad  Co.’s  mines; 
middle  bench. 

Coal  bright,  hrm,  compact ; with  only  a few  scales  of 
pyrites. 

{666c)  Stale  Line  and  Sullivan  Railroad  Co.’s  mines; 
bottom  bench. 

Coal  bright,  compact ; with  little  pyrites. 

{666d)  Slate  Line  and  Sullivan  Railroad  Co.’s  mines; 
cannel-lihe  coal  from  top  bench. 

Greyish  black,  compact,  cannel-like. 

These  coals  do  not  have  the  slightest  tendency  to  form  a 
coherent  coke. 

’ {9S7) 

Ber^iice.'i' 


Water  @22oO, 2.310 

Volatile  matter, 8.440 

Fixed  carbon, 80.949 

Sulphur, 726 

Ash, 7.545 


100.000 


Color  of  ash, cream. 

Fuel  ratio, 1 : 9.59 


{937)  State  Line  and  Sullivan  Railroad  Co.’s  coal  open- 
ing, four  miles  east  of  Bernice,  Sullivan  county.  See  an- 
alyses of  this  bed  at  Bernice;  ISTos.  (315,)  (666a,)  (666b,) 
(666c,)  page  82. 

The  coal  has  a dull  luster  generally,  being  for  the  most 
part  coated  with  inhltrated  silt ; on  fresh  fracture  the  luster 
is  bright,  shining.  It  is  very  hrm  and  compact  and  shows 
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but  little  pyrites.  It  breaks  with  rough  irregular  fracture 
and  has  the  general  aiDpearance  of  an  ordinary  bituminous 
coal. 


(813a) 

(812b) 

Lippincott  <& 

Lippincott  & 

Mercur.^ 

Mercur.'^ 

[ Upper  part.  J 

iLower  part  .'i 

Water  @ 225°, 

.930 

.810 

Volatile  matter,  ... 

12.410 

13.060 

Fixed  carbon, 

75.611 

71.679 

Salphur,  

.574 

.581 

Ash,  

10.475 

13.870 

100.000 

100.000 

Color  of  ash, 

grey. 

grey. 

Fuel  ratio, 

1 : 6.09 

1 : 5.48 

{812a)  Lippincott  & Mercur’’  s mines ^ three  and  a half 
miles  south-west  of  Forksville,  Sullivan  county.  Upper 
part  of  bed. 

Coal,  with  deep  black,  shining  luster  generally,  is  rather 
tender  and  carries  numerous  thin  bands  of  bright  crystal- 
line coal  and  slate  ; it  seems  in  the  main  free  from  iron 
pyrites.  The  gases  burn  loith  a bright  yellow  flame,  but 
the  coal  is  non-colung. 

{812b)  Lippincott  & Mercu/r’s  mines,  three  and  a half 
miles  south-west  of  Forksville,  Sullivan  county.  Lower 
part  of  bed. 

The  coal  is  compact  and  brittle,  with  deep  black  to  grey- 
ish black  luster  ; it  carries  numerous  thin  bands  of  slaty 
coal  but  seems  in  the  main  free  from  pyrites.  Volatile 
matters  burn  loith  bright  yellow  flame,  but  the  coal  does 
not  yield  a coke. 


§ 18.  Broolcmlle  {or  Clarion  Lower)  Coal  Bed.  {A.) 

This  is  the  lowest  workable  coal  bed  of  the  Allegheny 
River  Series,  over  the  Pottsville  Conglomerate,  No.  XII. 
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It  is  recognized  everywhere  west  and  north  of  the  Alle- 
gheny Mountain  ; in  the  Cumberland  basin  of  Maryland  ; 
in  the  Broad  Top  basin  in  Huntingdon  county  ; and  prob- 
ably in  the  Anthracite  basins. 

In  Blair,  Cambria  and  Somerset  counties  it  is  usually  a 
thin  bed  and  so  full  of  sulphur  as  to  be  worthless.  See 
HH,  pp.  5,  9. 

It  is  thin  also  around  Brookville  in  Jefferson  county, 
where  it  received  its  name.  (H,  pp.  18,  143,  209,  224.) 

It  outcrops  upon  the  Conglomerate  on  both  sides  of 
Negro  Mountain  in  Somerset,  and  Laurel  Hill  and  Chest- 
nut Ridge  in  Fayette,  Westmoreland,  Indiana,  Cambria 
and  Clearfield  counties  ; it  lies  of  course  deeply  buried 
below  water  level  in  South-Western  Pennsylvania  west  of 
Chestnut  Ridge. 

It  is  probably  the  Alton  bed  of  McKean  county,  (Report 
of  Progress,  R,  1879,)  called  the  Twin  at  Clermont. 

There  is  a bed  A in  the  Tioga  and  Bradford  fields  which 
may  or  may  not  be  the  same. 


Indiana  County.  (622) 

Mcldron. 

Water  @ 225°, 5C0 

Volatile  matter,  27.880 

Fixed  carbon,  61.920 

Sulphur, 3.610 

Ash, 6.030 


100.000 


Coke,  per  cent., 71.500 

Color  of  ash, lilac. 

Fuel  ratio 1 :2.22 


{63S)  E.  J.  Meldron\s  mine.,  half  a mile  south-east  of 
Bell’s  Mills,  Indiana  county.  Used  in  works  of  Black  Lick 
Manufacturing  Co.  See  HHHII,  p.  192. 

Coal  bright,  and  exceedingly  tender;  carries  a large 
amount  of  iron  pyrites  in  thin  partings. 
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Cambria  County. 


{UP 

(445) 

{376) 

(312) 

(310) 

Shoe-  • 

Shoe- 

Moore. 

Moore. 

Cambria. 

maker. 

maker. 

[ Upper.  ] 

Lower. "i 

[ Upper.  ] 

[ioioer.] 

Water  @ 225°, 

. 1.300 

.840 

.690 

.340 

1.470 

Volatile  matter, 

. 23.480 

22.710 

20.595 

17.360 

17.930 

Fixed  carbon,  . 

. 69.945 

49.417 

74.690 

58.294 

75.508 

Sulphur,  . . . 

.955 

8.853 

.850 

1.806 

.567 

Ash, 

4.260 

18.180 

3.175 

22.200 

4.525 

100.000 

100.000 

100.000 

100.000 

100.000 

Coke,  per  cent.. 

. 75.160 

76.450 

78.715 

82.300 

80.600 

Color  of  ash, 

• grey. 

pink. 

grey. 

grey. 

reddish 

red  tinge. 

brown. 

Fuel  ratio,  . . 

. 1:2.55 

1:2.17 

1:3.62 

1:3.35 

1:4.21 

S.  A.  Shoemalcer' s mine^  near  Carroll  town,  Cambria 
county.  Upper  'bench. 

Coal  bright,  shining,  tender,  with  a few  thin  partings  of 
pyrites.  (B.  McC.) 

S.  A.  SJtoemalcer'’ s mine,  near  Carrolltown,  Cambria 
county.  Lo'/oer  bench.  See  HH,  p.  167. 

Coal  very  compact,  with  dull  resinous  luster  ; carries  an 
unusually  large  amount  of  iron  pyrites.  (D.  McCreath.) 

(576')  Mr.  Moore' s mine,  at  Big  Bend,  Black  Lick,  Cam- 
bria county.  Upper  bench.  See  HH,  p.  159. 

Coal  bright,  tender,  seamed  with  charcoal  and  pyrites. 
(D.  McCreath.) 

(57^)  Mr.  Moore' s mine,  at  Big  Bend,  Black  Lick,  Cam- 
bria county.  Lower  bench. 

Coal  compact,  cannel-like ; somewhat  coated  with  silt ; 
slightly  iridescent. 

{310)  Cambria  Iron  Co.'s  mine,  near  Conemaugh  Sta- 
tion, Cambria  county.  See  HH,  p.  101. 

Coal  bright,  compact,  shows  only  a small  amount  of  par- 
tially decomposed  iron  pyrites.  [Coal  forwarded  by  Mr. 
John  Fulton,  Engineer,  who  stated  that  specimen  had  been 
“weathered”  for  some  time.] 
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Somerset  County. 

(577) 

Heinemcyer. 

Water  225°, .600 

Volatile  matter, 26.000 

Fixed  carbon, 55.083 

Sulphur 2.167 

Ash, 15.550 

100.000 

Coke,  per  cent., 73.400 

Color  of  ash, grey. 

Fuel  ratio,  ■ 1 : 2.14 

{377)  C.  Heinemeyef  s mine^  one  and  a half  miles  west 
south-west  of  Bucks  town,  Stony  Creek  townshiji,  Somer- 
set county.  See  IIIIH,  pp.  14,  15. 

Coal  bright,  very  tender,  seamed  with  slate  and  mineral 
charcoal.  (B.  McCreath.)  t ^ ’“  fv  t 

Bradford  County. 

(659) 

Barclay.^ 

Water  @ 225°, .850 

Volatile  matter, 16.625 

Fixed  carbon, 67.292 

Sulphur, .498 

Ash, 14.735 

100.000 

Coke,  per  cent.,  82.525 

Color  of  ash, grey. 

Fuel  ratio, 1 : 4.04 

{659}  Barclay  Railroad  and  Goal  Co.’’ s opening,  on  Fall 
creek,  Bradford  county.  See  G,  pp.  138,  139. 

The  coal  is  very  compact,  with  dull  resinous  luster.  It 
breaks  with  conchoidal  fracture,  and  has  the  general  ap- 
pearance of  a cannel  coal.  It  yields  a coke  which  is  only 
slightly  coherent. 


* Bed  A.  F.  Platt.  Report  of  Progress,  G. 
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§ 19.  Clarion  Group;  undetermined  Beds. 

There  was  a preliminary  survey  of  Clearfield  and  Jelfer- 
son  counties  in  1874,  published  as  Ile]Dort  of  Progress  H, 
which  left  much  to  be  desired  in  the  way  of  identification 
of  the  lowest  coal  beds  of  the  Productive  Measures. 

At  that  time  there  had  been  no  comprehensible  differ- 
entiation of  the  Pottsville  Conglomerate  into  its  numerous 
members;  nor  any  clear  distinction  drawn  between  its  top 
member  and  certain  massive  sand  and  gravel  deposits  with 
intervening  coal  beds  (A,  A',  B,  B')  above. 

Much  still  remains  to  be  done  towards  clearing  up  this 
difficulty,  especially  in  the  wild  region  between  AVarren 
and  McKean  on  the  north,  and  Indiana  and  Cambria  on 
the  south. 

The  following  are  analyses  of  well  known  and  important 
coals  from  beds  the  identification  of  which  Avith  the  type 
beds  on  the  Allegheny  River  is  not  yet  made  out. 

Clearfield  County. 

UU)  (415) 

Heed.  Reed. 

.980  .740 

22.585  23.985 

69.964  62.171 

.836  .734 

5.635  12.370 

100.000  100.000 

Coke,  per  cent., 76.435  75.275 

Color  of  ash, yellow.  grey. 

Fuel  ratio, 1 : 3.09  1 : 2.59 

{JfUC  Mr.  Reed's  hank,  near  Curwensville,  Clearfield 
county.  “ Three  foot  rein.'''  See  H,  pp.  95  and  96. 

Coal  tender,  bright,  brittle,  iridescent,  seamed  with  min- 
eral charcoal  and  iron  pyrites.  (D.  McCreath.) 

(4-75)  Mr.  Reed's  hank,  near  Curwensville,  Clearfield 
county.  “ Four  and  a half  foot  vein."' 

Coal  bright,  tender ; contains  thin  partings  of  mineral 
charcoal  and  slate  and  some  iron  jiyrites.  (D.  McCreath.) 


Water  @ 225°, 
Volatile  matter, 
Fixed  carbon,  . 
Sulphur,  ... 
Ash, 
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Blair  County, 


Water  @ 225°,  . 
Volatile  matter, 
Fixed  carbon,  , 
Sulphur,  . . . . 
Ash, 


U02) 

Woodcock.'i' 

1.260 

26.290 

66,133 

.567 

5.750 


100.000 


Coke,  per  cent., 72.450 

Color  of  ash,  . . . gi'ey- 

Fuel  ratio, 1:2.51 

{Jf-OS)  S.  Woodcock' s mine,,  one  and  a half  rnile.s  south- 
west of  Bennington,  Blair  county.  See  Report  HII,  p.  9. 

The  coal,  bright,  shining,  tender,  is  seamed  with  mineral 
charcoal,  and  is  in  the  main  free  from  pyrites. 

Huntingdon  County. 

{187)  {188)  {814) 

Savage.'i'i'  Taylor. Dougherty 


Water  @ 225°,  . . . 

1.020 

.210 

Volatile  matter,  . . . 

, . . 18.165 

17.810 

17.540 

Fixed  carbon,  .... 

....  75.421 

74.623 

67.154 

Sulphur, 

994 

.797 

1.496 

Ash,  

. . . . 5.030 

5.720 

13.600 

100.000 

100.000 

100.000 

Coke,  per  cent 

. . . . 81.445 

81.140 

82.250 

Color  of  ash,  .... 

cream. 

reddish  gi 

Fuel  ratio, 

1:4.18 

1 : 3.82 

{187)  Savage  {Ourfman)  opening,  Rocky  Ridge  Basin, 
Todd  township,  Huntingdon  county.  Mr.  John  Weist, 
owner  and  operator.  See  F,  p.  190. 

Coal  bright,  shining,  tender  ; carries  considerable  pyrites 
in  thin  scales.  Fracture  rather  even. 

{188)  Taylor  {Petriken)  opening,  Rocky  Ridge  Basin, 
Todd  township,  Huntingdon  county.  Owner,  Hon.  R.  B. 
Petriken  ; operator,  Mr.  John  Whitney. 

Coal,  hard,  brittle,  dull,  somewhat  coated  with  silt. 
Laminge  very  distinct ; fracture  irregular. 


* Probably  Bed  A. 

**  Undetermined  beds,  on  the  general  horizon  of  beds  A,  A',  B,  in  Blair 
and  Cambria.  Ashburner,  Report  of  Progress,  F. 


90  MM.  REPORT  OF  PROGRESS.  A.  S.  McCREATH. 


{81Ji>\  John  Dougherty' s opening,  Rocky  Ridge  Basin, 
Todd  township,  Huntingdon  county.  See  F,  p.  190. 

Coal,  deep  black,  rather  firm  and  compact ; carries  nu- 
merous thin  knife  edges  of  slate ; also  bands  of  greyish 
black,  ashy  coal ; considerable  i)yrites  in  thin  scales.  (S. 
S.  ITartranft.) 

McKean  County. 


{717) 

Spring 


Water  @ 225°, 1.780 

Volatile  matter, 3G.270 

Fixed  carbon,  47.791 

Sulphur, 6.009 

Ash, 9.090 


100.000 


Coke,  per  cent.,  61.950 

Color  of  ash,  pink. 

Fuel  ratio, 1 ; 1.31 


{717)  Spring  Bed  opening,  three  miles  east  of  Norwich 
Corners,  McKean  county.  Bed  two  feet  thick. 

The  coal  has  a dull,  dead  luster  ; on  fresh  fracture  it  is 
deep  black,  shining  ; brittle,  with  irregular  fracture  ; con- 
tains a large  amount  of  iron  jiyrites  partially  decomposed. 


{718) 

Rochester. <i< 


Water  @ 225°, 1.330 

Volatile  matter, 27.170 

Fixed  carbon,  26.906 

Sulphur, 10.259 

Ash, 31.335 


100.000 


Coke,  per  cent.,  71.500 

Color  of  ash, lilac. 

Fuel  ratio, 1:0.99 


{718)  Roidiester  cannel  bed  opening,  five  miles  east  of 
Norwich  Corners,  McKean  county.  Bed  two  feet  thick. 

Coal  has  a deep  black  luster ; is  very  brittle,  with  irreg- 
ular fracture.  It  shows  an  unusually  large  amount  of  iron 
pyrites,  partially  decomposed.  The  coal,  treated  with 
water,  gives  a strong  acid  reaction.  Gohe  slightly  coherent. 


* Brookville  ? Bed  A.  Ashburner.  Report  of  Progress  R.  Identhication 
not  yet  certain. 
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{eua)  ieub)  (.614c) 

Bond  Vein.'i'  Bond  Vein.  Bond  Veiji. 
iTopiench,'^  iMiddleif.nch.']  {.Bottom  bene h.'i 

Water  @2250, 670  1.030  .710 

Volatile  matter,  . . . . 36.035  37.030  32.980 

Fixed  carbon, 48.417  51.237  46.867 

Sulphur, 1.058  1.553  2.943 

Ash, 13.790  8.550  16.500 


100.000  100.000  WO.OOO 

Coke,  per  cent., 63.265  62.370  66.310 

Color  of  ash,  grey.  grey.  grey,  red  tinge. 

Fuel  ratio 1:1.34  1:1.36  1:1.42 


{GUfO)  Bond  vein.,  (Gillesville,)  McKean  county.  Top 
bench  ; two  feet  thick. 

Coal  very  compact  and  brittle ; luster  generally  resinous, 
with  thin  seams  of  bright  crystalline  coal  running  through 
the  mass  ; shows  considerable  slate  partings. 

{Gllfb)  (Gillesville,)  McKean  county.  Middle 

bench  ; fourteen  inches  thick. 

Coal  compact,  brittle ; generally  like  (614a),  but  carries 
fewer  slate  partings. 

{Gll^c)  Bond  vein,  (Gillesville,)  McKean  county.  Bottom 
bench  ; one  foot  thick. 

Coal  compact,  brittle  ; carries  numerous  partings  of  slate 
and  pvrites. 

(716a)  (716b) 

Hamlin  bed.'h  Hamlin  bed.‘i‘ 


{Topbench.'i  {Bottom  bench.'} 

Water  @2250, 1.210  1.060 

Volatile  matter, 36.895  28.990 

Fixed  carbon, 52.593  35.588 

Sulphur, 2.037  .977 

Ash 7.265  33.385 


100.000  100.000 

Coke,  per  cent., 61.895  69.950 

Color  of  ash, reddish  grey.  yellowish  white. 

Fuel  ratio, 1:1.42  1:1.22 


{71Ga)  Hamlin  bed  opening,  three  miles  east  of  Norwich 
Corners,  McKean  county.  Top  bench  ; two  feet  three  inches 
thick. 

The  coal,  for  the  most  part  coated  with  silt,  has  a deep 

* Brookville  ? Bed  A.  Ashbnrner.  Report  of  Progress  R.  Identification 
not  yet  certain. 
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black  luster  on  fresh  fracture ; it  is  very  hard  and  com- 
pact, and  shows  considerable  pyrites  in  minute  crystals. 

{716b)  Hamlin  bed  opening,  three  miles  east  of  Norwich 
Corners,  McKean  county.  Bottom  bench;  sixteen  inches 
thick. 

The  coal  has  a dull,  dirty  appearance,  being  for  the  most 
j)art  coated  with  silt  and  iron  oxide.  It  carries  considera- 
ble slate  and  small  lenticular  masses  of  white  sand  rock. 

{719) 

Rock  seam.'i’ 


Water  @ 225°, 1.8C0 

Volatile  matter, 34.030 

Fixed  carbon, 47.304 

Sulphur, 2.491 

Ash, 13.715 


100.000 

Coke,  per  cent., 63.510 

Color  of  ash, red. 

Fuel  ratio, 1:1.36 


{719)  Roclc  bed  opening,  three  miles  east  of  Norwich 
Corners,  McKean  county.  Bed  three  feet  five  inches  thick. 

Coal  generally  coated  with  silt ; has  a dull  black  luster 
on  fresh  fracture  ; it  shows  numerous  thin  partings  of  slate 
and  iron  pyrites. 

Tioga  County. 

{658a)  {658b)  {658c) 

Fall  Brook.<i»i‘  Fall  Brook.’i^  Fall  Brook.  ++ 
ZAverage.’]  zCrystalline  coal.'i  zCannel-like  coal.'i 


Water  @ 225°, 790  .770  .800 

Volatile  matter,  ....  20.965  22.180  15.720 

Fixed  carbon,  ....  65.465  67.191  59.299 

Sulphur, 725  .799  .471 

Ash, 12.055  9.060  23.710 


100.000  100.000  100.000 

Coke,  per  cent.,  . . . 78.225  77.050  73.480 

Color  of  ash, grey.  grey.  grey. 

Fuel  ratio, 1:3.12  1:3.02  1:3.77 


{668a)  Fall  Broolt  Coal  Col  s mines,  at  Fall  Brook,  Tioga 
county.  Average.  See  G,  p.  172. 

*Brookville  ? Bed  A.  Ashburner.  Report  of  Progress  R.  Identification 
not  yet  certain. 

**Bear  Creek  Coal  Bed  on  the  general  horizon  of  A,  A',  B,  of  Western 
Pennsylvania.  F.  Platt.  R.  of  Prog.  G. 
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The  specimen  consisted  of  bright,  crystalline,  columnar 
coal,  with  numerous  thin  partings  of  mineral  charcoal  and 
some  iron  pyrites  ; also  compact,  greyish  black,  cannel-like 
coal  with  conchoidal  fracture. 

{658b)  Fall  BrooTt  Coal  Co.'‘  s mines ^ at  Fall  Brook,  Tioga 
county. 

Bright,  crystalline,  columnar  coal  selected  from  specimen 
No.  (658a.) 

{658c)  Fall  Broolc  Coal  Co 5 s mines,  at  Fall  Brook,  Tioga 
county. 

Greyish  black,  cannel-like  coal  from  specimen  No.  (658a.) 
Yields  a coke  only  slightly  coherent. 

{655) 

Fall  Brook. 

^'■Monkey 


Water  @ 225°, 1.5G0 

Volatile  matter, 20.740 

Fixed  carbon, 66.587 

Sulphur,  .773 

Ash, 10.340 


100.000 

Coke,  per  cent., 77.700 

Color  of  ash, reddish  grey. 

Fuel  ratio, 1 : 3.21 

{655)  Fall  Broolc  Coal  Co.' s mines,  at  Fall  Brook,  Tioga 
county.  See  G.  p.  168. 

The  coal  has  a dull,  dirty  appearance,  being  for  the  most 
part  coated  with  infiltrated  silt ; on  fresh  fracture  it  shows 
bands  of  bright  crystalline  coal  and  considerable  slaty  coal. 
It  carries  numerous  thin  partings  of  mineral  charcoal  and 
some  iron  pyrites. 

{656) 

Fall  Brook. 

^‘Morgan  or  Dirty  Fern. ”4* 


Water  @ 225°, 2.820 

Volatile  matter, 17.975 

Fixed  carbon, 71.326 

Sulphur, .634 

Ash, 7.245 


100.000 


*Coal  Bed  on  the  general  horizon  of  A,  A',  B,  of  Western  Pennsylvania. 
F.  Platt.  R.  of  Prog.  G. 
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Coke,  per  cent., 
Color  of  ash,  . , 
Fuel  ratio,  . . , 


. 79.206 

reddish  grey. 
. 1 : 3.96 


(GoG)  Fall  Brook  Coal  Co.'s  mines.,  at  Fall  Brook,  Tioga 
county.  See  Gr.  p.  169. 

The  coal  has  a dull,  dead  luster,  being  generally  coated 
with  silt ; on  fresh  fracture  the  coal  is  bright,  crystalline 
and  columnar.  It  carries  numerous  thin  jjartings  of  min- 
eral charcoal  and  some  iron  pyrites. 


Sullivan  County. 


[6G7) 

(50.?) 

{938) 

(039) 

Bernice-i'. 

Bernice^. 

Bernice. 

Bernice. 

[Top  bench. 

\_Bottom  hench.') 

Water  @ 225°,  . 

. 5.815 

4.130 

7.930 

2.910 

Volatile  matter, 

15.035 

15.270 

21.410 

11.780 

Fixed  carbon,  . 

. 62.329 

67.362 

54.099 

81.672 

Sulphur,  . . . . 

.474 

.523 

.551 

.598 

Ash, 

. 16.297 

12.715 

16.010 

3.040 

100.000 

lOO.OCO 

100.000 

100.000 

Color  of  ash,  , . 

. reddish 

reddish 

cream. 

cream. 

grey. 

grey. 

Fuel  ratio,  . . . 

1:4.13 

1:4.41 

1:2.52 

1:6.93 

37)  state  Line  and  Sullivan  Railroad  Co: 

's  mines,  at 

Bernice,  Sullivan  county.  Coal  about  sixty  feet  below 
bed  B. 

Coal,  for  the  most  part  coated  with  iron  oxide  and  infil- 
trated silt,  has  a dull,  dead  luster  ; is  compact  and  brittle, 
with  very  irregular  fracture.  It  yields  gases  which  burn 
with  a feebly  luminous  flame,  but  has  not  the  slightest 
tendency  to  yield  a coherent  coke.  See  remarks  at  end  of 
this  section. 

{803)  Slate  Line  and  Sidlirian  Railroad  Co.'s  mines.,  at 
Bernice.  Same  coal  as  the  above,  but  from  a different  part 
of  the  mine. 

{938)  State  Line  and  Sullivan  Railroad  Co.'s  coal  open- 
ing., one  and  a half  miles  east  of  Bernice.  Top  bench. 

Coal  has  a dull,  dead,  brownish-black  luster ; is  very  soft 
and  crumbling,  and  has  the  general  appearance  of  a soft 
cannel  shale,  with  laminated  structure.  It  yields  gases 
burning  with  a feebly  luminous  flame,  but  is  non-coking. 


* Bed  A ? ; sixty  feet  below  bed  B,  of  F.  Platt’s  Report  of  Progress  GG. 
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{939)  State  Line  and  Sullivan  Railroad  Co.’’ s coal  open- 
ing, one  and  a half  miles  east  of  Bernice.  Bottom  bench. 

The  coal  has  a deep  black,  shining  luster  ; is  very  hard 
and  brittle,  breaking  with  a rough  irregular  fracture.  It 
has  the  general  appearance  of  an  ordinary  bituminous  coal. 
See  remarks  at  end  of  th  is  section. 


(81S) 

HaUi-. 

Water  @2250, 6.830 

Volatile  matter, 21.930 

Fixed  carbon,  55.413 

Sulphur, 387 

Ash, 15.440 


lOO.OW 

Color  of  ash, red. 

Fuel  ratio, 1:2.52 


{813)  S.  IlalVs  coal  drift,  one  mile  south  of  Laporte,  Sul- 
livan county. 

Coal  of  a deep  black,  dull  luster  ; is  rather  friable,  and 
shows  considerable  bony  coal.  The  volatile  matters  burn 
with  a feebly  Inminons  flame,  but  the  coal  does  not  yield 
a coherent  coke. 

Bemaeks. — -The  Sullivan  county  coals  of  which  the 
analyses  are  given  in  this  section,  present  such  nnnsiial 
characteristics  that  it  seems  proper  here  to  describe  some 
of  them.  They  are  comparatively  dry-looking  coals,  yet 
they  all  contain  an  unusually  large  percentage  of  water. 
After  being  thoroughly  dried  at  225°.  F.,  and  then  exposed 
to  the  ordinary  atmosphere,  they  absorb  water  with  great 
rapidity,  so  that  in  a few  hours  they  have  re-absorbed 
about  sixty  per  cent,  of  the  amount  of  water  originally 
present;  and  this  amount  is  not  materially  increased  by 
longer  exposure.  The  following  experiments  were  made 
with  specimen  No.  803,  containing  4.13  per  cent,  water; 

On  drying  at  225°  F.  the  coal  loses,  . . . 4.13  per  cent. 

“ “ 245°  F.  " “ . . . the  same. 

260°  F.  ...  4.19  per  cent. 

“ “ 340°  F.  “ . . . 4.50  per  cent, 

* Low  bed  not  identitied.  Perhaps  local.  Probably  not  bed  A.  F.  Platt. 
Report  of  Progress  GG. 
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On  drying  at  460°  F.  tlie  coal  loses,  . . . 4.69  per  cent. 

At  a dull  red  heat  “ “ . . . 12.59  per  cent. 

But  in  all  these  experiments  the  amount  of  water  re-ab- 
sorbed— after  exposure  for  a few  hours  to  the  ordinary  at- 
mosphere-remains practically  constant;  that  is,  the  coal 
re-absorbs  about  2.48  parts  of  water;  and  this  property  of 
of  absorbing  water  is  not  destroyed  even  after  all  the  vola- 
tile matters  have  been  driven  oli  by  heat.  These  2. 48  parts 
of  water  might  therefore  be  termed  water  of  constitution, 
and  the  remainder  of  the  water — 1.65  parts — hygroscopic 
moisture  ox  pit  water . And  it  is  to  be  noticed  that  tiiis 
latter  amount  of  water  corresponds  very  closely  Avith  the 
average  percentage  found  in  the  general  run  of  the  coals 
from  this  basin. 

In  order  to  ascertain  whether  the  total  absorption  AAms 
due  to  water,  the  following  experiment  was  made:  A por- 
tion of  the  coal  was  put  into  a flask,  and  after  being  thor- 
oughly dried  the  Avhole  Avas  weighed;  the  flask  was  then 
tightly  fitted  with  a chloride  of  calcium  tube  (to  prevent 
the  absorption  of  water.)  and  allowed  to  stand  in  the  ordi- 
nary atmosi)here  for  twelve  hours.  It  was  again  weighed; 
but  no  ajApreciable  increase  in  Aveight  was  noticed.  It  was 
noAv  allowed  to  stand  for  a feAv  hours  Avithout  the  chloride 
of  calcium  tube  attached;  and  Avhen  again  weighed  it  was 
found  that  a considerable  increase  in  weight  had  taken 
place,  evidently  due  to  the  absorption  of  water.  This 
property  of  absorbing  water  Avitli  such  remarkable  ra2Aidity 
has  been  noticed  in  only  a very  feAv  cases. 

These  coals  yield  quite  a large  percentage  of  volatile 
matters  which  burn  with  a rery  feebly  luminous  flame; 
but  not  one  of  them  has  the  slightest  tendency  to  form  a 
coherent  coke.  And  in  this  respect  also  they  differ  from 
most  of  the  other  coals  examined.  It  seems  safe,  therefore, 
to  assume  that  they  result  from  a peculiar  kind  of  vegeta- 
tion, deficient  in  illuminating  hydro-carbons  and  different 
in  many  respects  from  that  forming  the  great  bulk  of  the 
bituminous  coals  of  this  State. 

Another  very  interesting  point  may  here  be  noted.  In 
the  coal  opening  one  and  a half  miles  east  of  Bernice 
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(analyses  ISTos.  938  and.  939)  we  find  in  the  same  mine — 
separated  from  each  other  by  only  six  inches  of  slate — a 
bitnminons  coal  (upper  bench)  with  a fuel  ratio  of  1 : 2. 52, 
and  a semi-anthracite  (lower  bench)  with  a fuel  ratio  of 
1 : 6.93.  Or,  taking  the  sum  of  the  volatile  combustible 
matters  and  fixed  carbon  as  100,  we  have  the  ignitible  con- 
stituents in  the  following  proportions  : 

Upper  bench.  Bottom  bench. 


Volatile  combustible  matters, 28.36  12.61 

Fixed  carbon, ....  71.64  87.39 


100.00  100.00 


§ 20.  Mercer  Upper  Coal  Bed. 

There  are  two  coal  beds  and  two  limestones,  all  small, 
making  the  Mercer  group,  lying  between  the  Homewood 
(Tionesta)  and  Connoquenessing  Sandstones,  in  Beaver, 
Lawrence,  Mercer  and  Butler  counties  ; as  described  in 
Reports  of  Progress,  QQ,  QQQ,  and  V. 

Only  one  specimen  has  thus  far  been  analysed  from  one 
of  these  coal  beds,  the  Mercer  Upper  Coal. 

Lawrence  County. 


(6S6) 

Milter. 

Water  @225°, 1.190 

Volatile  matter, 48.140 

Fi.xed  carbon, 44.084 

Sulphur, 1.951 

Ash, 4.635 


100.000 


Coke,  per  cent., .50.670 

Color  of  ash, reddish  grey. 

Fuel  of  ratio, 1 : 0.91 

{636)  Mr.  Millef  s hank,  near  Mahoningtown,  Lawrence 
county. 

The  coal  is  compact  and  brittle,  with  dull,  pitchy  luster 
generally  ; it  carries  numerous  bands  of  bright  crystalline 
coal  and  shows  some  pyrites  in  scales. 

7 MM. 
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§ 21.  Qu.akertown  Coal  Bed. 

This  hed  lies  between  the  Connoquenessing  Upper  and 
Lower  Landstones,  in  tlie  body  of  the  Pottsville  Conglomer- 
ate, No.  XII. 

Whether  it  be  the  Mount  Savage  bed  in  Maryland  or  not 
remains  to  be  seen. 

It  Avas  named  from  its  principal  locality  in  Lawrence 
county.  (See  Rej)ort  of  Progress,  QQ.)  But  it  has  aAvide 
expanse  over  Western  Pennsylvania,  although  it  is  often  a 
mere  bed  of  black  shale,  and  has  been  noAvhere  seen 
large. 

It  is  one  of  the  representatives  of  Fontaine’s  Intercon- 
glomerate coals  of  Virginia  ; of  the  Mt.  Savage  coal  of 
Maryland  (?) ; of  certain  black  slates  and  coals  in  McKean, 
Potter,  Tioga,  Lycoming,  Bradford  and  Sullivan  counties, 
enclosed  in  the  Conglomerate  ; and  probably  of  the  Lykens 
Valley  Large  coal  bed  of  the  Anthracite  First  Field,  Avith 
numerous  small  coals  above  it  in  the  body  of  the  Pottsville 
Conglomerate. 

As  yet  we  have  only  one  analysis  from  this  bed  to 
report. 


Lawrence  County. 


Water  @ 225°,  . 
Volatile  matter,  . 
Fixed  carbon,  . . 
Sulphur,  . . . . 
Ash, 


{GS3) 
Brown. 
. 2.030 

. 42.1-17 
. 44.233 
. 4.087 

. 7.503 


100.000 


Coke,  per  cent., 55.823 

Color  of  ash, red. 

Fuel  ratio, ‘ 1 : 1.04 


{633)  Mr.  Brown' s bank,  one  mile  north-east  from  Qiia- 
kertown,  LaAvrence  county. 

The  coal  is  compact  and  brittle,  with  dull  luster ; for  the 
most  part  coated  Avith  iiililtrated  silt.  It  carries  numerous 
thin  partings  of  pyrites. 
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§ Sharon  {or  Bloch)  Coal  Bed. 

This  most  important  bed  for  the  Iron  Works  of  the  State 
of  Ohio,  passes  the  Pennsylvania  Line  into  Mercer  county, 
as  a four  foot  workable  bed,  around  Sharon;  but  soon  thins 
away  eastward  and  southward,  and  is  often  quite  absent; 
but  sometimes  underlies  the  bottom  layer  of  the  Pottsville 
Conglomerate  (No.  XII)  as  a one  or  even  two  foot  coal  bed; 
but  frequently,  as  at  Ralston  in  Lycoming  county,  and  in 
the  gaps  of  the  Conemaugh  river,  as  a deposit  of  bitumin- 
ous shale  interstratihed  with  iron-stone  layers,  &c. 

It  is  not  impossible,  though  improbable,  that  the  Lykens 
Valley  coal  may  be  this  bed;  and  that  the  fifty  feet  of  Con- 
glomerate under  it  may  thin  away  and  disappear  going 
west  and  north. 

Mercer  County. 

Water  @ 225°, 

Volatile  matter, 

Fixed  carbon, 

Sulphur,  

Ash, 

100.000 


{634) 

Williams. 

3.V90 

35.300 

63.875 

.075 

C.3G0 


Coke,  per  cent., 00.910 

Color  of  ash, grey. 

Fuel  ratio, 1 : 1.52 


{63Ji)  Mr.  Williams'  iank,  near  New  Bedford,  adjoining 
the  Lawrence  County  line,  Mercer  county. 

The  coal  is  bright,  pitchy,  brittle,  with  very  irregular 
fracture. 


§ 23.  Coal  Beds  of  Pocono  Sandstone,  Wo.  X. 

Under  the  Pottsville  Conglomerate,  No.  XII,  are  two 
thousand  to  three  thousand  feet  of  Mauch  Chunk  Red 
Shale,  No.  XI,  in  Eastern  Pennsylvania  ; and  under  the 
Red  Shale  two  thousand  or  more  feet  of  Pocono  grey  sand- 
stone, No.  X. 
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Several  hundred  feet  down  from  the  top  of  No.  X,  is  a 
coal  bed  near  Duncannon,  on  the  Susquehanna  river,  about 
twelve  miles  above  Harrisburg. 

Anthracite  miners  suppose  this  to  be  the  westward  ex- 
tension of  the  Lykens  Valley  coal  bed,  which  in  reality 
it  underlies  by  several  thousand  feet ; the  whole  of  the 
Red  Shale  formation  coming  in  between  the  two  beds. 

The  bed  near  Duncannon  is  from  two  to  four  feet  thick, 
extreme  measurement,  and  although  curious  and  interest- 
ing is  undoubtedly  worthless. 

In  the  tunnel  by  which  the  East  Broad  Top  Railroad 
passes  through  under  the  crest  of  Sideling  Hill,  in  Hun- 
tingdon county,  a dozen  very  small  coal  beds  were  discov- 
ered in  No.  X,  as  described  in  Report  of  Progress  F.  One 
of  these,  if  continuous,  would  be  the  Duncannon  coal  bed. 

Two  beds,  two  or  three  feet  thick  each,  much  crushed, 
and  yielding  no  good  coal,  have  been  opened  in  several  of 
the  ravines  in  the  Allegheny  Mountain,  in  Blair  county. 
They  belong  to  this  horizon. 

Such  beds  have  also  been  opened  in  Maryland  ; and  the 
same  series  is  no  doubt  represented  in  the  South  by  those 
of  Montgomery  and  Wythe  counties,  at  Augusta  Springs 
and  in  other  localities  in  Virginia. 

Perry  County. 

{697a)  (697b) 

Cove  Mountaxn.  Cove  Mountain. 


Water  ® 225°, 570  .320 

Volatile  matter, 14.380  15.500 

Fixed  carbon, 48.285  50.709 

Sulphur 320  .206 

Ash, 36.445  33.265 


100.000  100.000 

Coke,  per  cent., 85.050  84.180 

Color  of  ash, grey.  grey. 

Fuel  ratio, 1:3.35  1:3.27 


{697a)  Coal  from  opening  on  Core  Mountain.,  near  Dun- 
cannon, Perry  county.  Specimens  brought  to  the  Labora- 
tory by  Mr.  Wm.  C.  McFadden,  Harrisburg.  1876. 

The  coal  is  generally  very  compact,  with  dull  black  lus- 
ter, and  smooth,  polished  surface ; it  has  numerous  thin 
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bands  of  bright  crystalline  coal  running  through  it,  and 
seems  in  the  main  free  from  iron  pyrites.  It  is  very  brit- 
tle, breaking  with  irregular  fracture ; some  of  the  pieces 
have  a slightly  conchoidal  fracture.  It  yields  gases  wliich 
burn  with  a bright  luminous  flame  and  produces  a coke 
which  is  only  slightly  coherent. 

{6971))  Coal  from  same  opening.  Selected  by  myself  m 
1877. 

It  has  the  same  general  ajopearance  as  the  above. 

Suntingdon  County. 

{71)  {72)  {7S) 

Sideling  mil.  Sideling  mil.  Sideling  Hill. 


Water  @ 225°, .340  .350  .470 

Volatile  matter,  ....  13.660  16.290  21.340 

Fixed  carbon, 53.295  61.785  51.972 

Sulphur, 465  7.180  1.033 

Ash, 32.240  14.395  25.185 


100.000  100.000  100.000 

Color  of  ash, grey.  red.  reddish  grey. 

Fuel  ratio, 1:3.90  1:3.79  1:2.43 


(Jl)  Coal  from  Sideling  Hill  Tunnel.,  East  Broad  Top 
Railroad,  Clay  township,  Huntingdon  county.  See  Report 
F,  pp.  206-213.  No.  6 of  section. 

The  coal,  generally  slaty  in  appearance,  has  a bright 
shining  luster  and  breaks  with  conchoidal  fracture. 

(7^)  Coal  from  Sideling  Hill  Tunnel.  No.  10  of  section. 

The  coal  has  a bright  luster  and  conchoidal  fracture,  and 
shows  a large  amount  of  iron  pyrites. 

ifS)  Coal  from  Sideling  Hill  Tunnel.  No.  17  of  section. 

The  coal  is  generally  bright,  with  laminated,  slaty  struc- 
ture. It  shows  considerable  pyrites,  partially  decomposed. 


§ 21}..  Lower  Devonian  Coal. 

In  Perry  county  a series  of  small  coal-beds  are  seen 
crossing  the  Lower  Juniata  River,  which  belong  to  the 
Hamilton  group,  part  of  No.  YIH.  They  are  a few  inches 
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thick  (one  of  them  reaches  a thickness  of  over  twelve 
inches)  and  are  entirely  worthless,  as  many  attempts  to 
open  them  for  practical  mining  in  the  last  forty  years  have 
abnndantly  proved.  But  in  a geological  sense  they  are  ex- 
tremely interesting  for  their  great  antiquity,  Ijdng  as  they 
do  fifteen  thousand  feet  more  or  less  beneath  the  Lykens 
Valley  Anthracite  coal  bed.  They  have  not  yet  been  care- 
fully studied  by  the  current  Survey ; nor  as  yet  by  the 
Fossil  Botanist  of  the  Survey  ; nor  have  any  analyses  been 
made  of  the  coal  Avhich  they  contain. 


§ 25.  Silurian  Coal. 

In  the  Hudson  River  slate  formation,  No.  Ill,  are  found 
in  many  places  along  its  numerous  outcrops — both  along 
the  north  side  of  the  Great  or  CumbeiTand  Valley,  and 
along  the  boi'der  slopes  of  the  Kishocoquillas,  Nittany,  and 
Nqopenose  Valleys,  and  Morrison’s,  Milliken's,  Friend’s, 
and  McConnellsburg  coves — small  lenticular  or  nodular 
13ieces  of  a substance  resembling  in  appearance  anthracite, 
but  of  an  entirely  different  chemical  constitution,  and  of 
unknown  vegetable  or  animal  origin,  perhaps  connected 
Avith  one  of  the  graptolite  zones  of  black  slate  of  that  early 
age. 


§ 26.  Triassic  Coal. 

The  Avorkable  Triassic  coal  beds  of  the  Richmond,  Dan- 
ville and  Deep  river  basins  in  Virginia  and  North  Carolina 
are  represented  at  Frederick  in  Maryland  and  at  Phoenix- 
ville  and  GAvynedd  in  Pennsylvania  by  a bed  of  carbona- 
ceous shale  connected  Avith  animal  and  vegetable  remains. 

No  doubt  this  deposit  is  more  or  less  restricted  to  locali- 
ties or  areas  in  detail,  but  is  co-extensive  Avith  the  Triassic 
Formation,  and  on  a little  search  might  l)e  found  in  many 
places,  like  the  one  in  York  county  mentioned  by  Prof. 
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Frazer  in  Report  of  Progress  CCC,  on  Lancaster  County, 
1879,  page  2S9,  tlie  analysis  of  wliicli  is  given  nnderneatli. 

York  County. 

Water  @ 2250^ 

Volatile  matter, 

Fixed  carbon, 

Sulphur, 

Ash, 


{559) 

Gross. 

4.310 

18.482 

74.358 

.528 


100  OTO 

Color  of  ash, reddish  brown. 

Fuel  ratio, 1 : 4.02 

(559)  B.  Gross’  property,  on  Liverpool  road,  three  quar- 
ters of  a mile  north,  of  Liverpool,  on  Little  Conewago  Creek, 
York  county. 

Coal  generally  of  a deep  black  color,  with  somewhat 
pitchy  appearance  ; is  very  brittle,  with  conclioidal  fracture. 
It  yields  volatile  matters  which  burn  with  a non-luminous 
flame,  but  it  has  not  the  slightest  tendency  to  form  a coherent 
coke.  The  dried  coal  absorbs  water  with  great  aviditjg  so 
that  in  a few  hours  it  has  re-absorbed  about  sixty-three  per 
cent,  of  the  amount  of  water  originally  present.  See  re- 
marks at  end  of  § ID. 


§ 27.  Anthracite. 

The  survey  of  the  Anthracite  Coal  Fields  by  the  Second 
Survey  of  the  State  has  not  yet  been  commenced  ; but  a 
very  thorough  preliminary  survey  was  made  of  them  in 
the  years  1838,  ’39,  ’40,  ’41  and  1851,  and  published  in  the 
Geology  of  Pennsylvania,  by  H.  D.  Rogers,  1808 ; since 
which,  numerous  private  surveys  ordered  by  coal  compa- 
nies have  been  made,  and  the  generalizations  of  the  geolo- 
gists of  1838-1851  in  a great  measure  confirmed,  but  also 
in  many  points  modified  or  changed,  especially  as  to  the 
underground  structure  along  the  axes  of  the  troughs. 

It  remains  as  true  now  as  in  1840  that  the  Anthracite 
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Coal  Measures  of  Eastern  Pennsylvania  are  identically  the 
same  in  a geological  sense  as  the  Bituminous  Coal  Meas- 
ures of  Western  and  Northern  Pennsylvania,  the  coal  beds 
having  in  some  instances,  if  not  in  all,  originally  extended 
from  the  Lehigh  and  Lackawanna  to  the  Allegheny  and 
Monongahela  rivers  across  the  now  eroded  regions  in  the 
center  of  the  State. 

It  remains  true  that  a regular  gradation  of  the  percent- 
age relation  of  fixed  carbon  to  volatile  matters,  or  of  natu- 
ral coke  to  gas,  in  going  westward — from  two  to  five  per 
cent,  of  volatile  matters  on  the  Lehigh,  to  thirty  to  thirty- 
five  per  cent,  at  Pittsburgh — exists  ; but  that  this  grada- 
tion corresponds  with  any  observable  gradation  of  amount 
of  disturbance  (on  which  correspondence  Mr.  Pogers’ 
theory  of  the  origin  of  the  change  of  the  coal  in  the  beds 
from  bituminous  to  anthracite  was  based)  is  not  true.  All 
that  can  be  affirmed  is,  that  the  high  anthracite  coals  lie  in 
beds  very  much  folded  or  overturned,  and  that  the  high 
bituminous  coals  are  mined  from  almost  horizontal  and 
undisturbed  beds  ; but  there  is  no  graduated  disturbance 
to  correspond  with  the  graduated  percentage. 

Some  other  and  still  unknown  factor  must  be  introduced  ; 
and  partly  with  this  object  in  view  the  analyses  in  this 
volume  have  been  classified  in  an  order  both  vertical  and 
horizontal,  i.  e.,  both  geological  and  geographical.  Results 
are  not  yet  satisfactory,  because  the  data  are  not  yet  suffi- 
ciently numerous.  But  there  is  the  first  appearance  of  a 
probable  hypothesis,  viz : not  only  that  the  coal  beds  suf- 
fered metamorphism  from  their  original  bituminous  to 
their  present  anthracite  condition  by  virtue  of  physical 
disturbance  of  the  crust  of  the  earth  ; but  also  that  there 
was  a certain  amount  of  aboriginal  difference  in  each  coal 
deposit  itself  in  different  parts  of  its  geographical  area, 
due  perhaps  to  difference  of  vegetation. 

The  few  analyses  of  anthracite  given  here  were  made  in 
connection  with  certain  experiments  to  test  the  possibility 
of  making  a good  furnace  coke  from  anthracite  slack  coal 
with  certain  proportions  of  bituminous  coal. 
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(88)  (Ul)  (87) 

Lykens  Valley.  Lykens  Valley.  Schuylkill. 
iLump  coal.'i  iSlacTi  coal.'. 


Water  @ 225° 2.270  1.930  2.980 

Volatile  matter,  ....  8.830  7.253  3.380 

Fixed  carbon, 78.831  82.010  87.127 

Sulphur, .676  .525  .657 

Ash, 9.393  8.273  5.856 


100.000  100.000  100.000 


Color  of  ash, red.  red.  cream. 

Fuel  ratio, 1 : 8.91  1 : 11.30  1 : 25.77 


{88)  Lyliens  Valley  coal,  Williamstown  colliery,  Dau- 
phin county.  Lump  coal. 

{JfJfl)  Lyliens  Valley  coal,  Williamstown  colliery,  Dau- 
phin county.  Slack  coal. 

{87)  Schuylkill  coal,  Gilberton  colliery,  mammoth  vein, 
Schuylkill  county. 


(403) 

(421) 

(4S7) 

Cameron. 

Cameron. 

Cameron. 

iLump  coal. 

iSlacTc  coal.'i 

iSlack  coal. 

Water  @ 225°,  . . 

....  1.815 

2.280 

3.170 

Volatile  matter,  , 

....  6.180 

6.G20 

6.843 

Fixed  carbon,  . . 

....  86.748 

76.725 

76.636 

Sulphur, 

755 

1.195 

1.355 

Ash, , 

4.502 

14.180 

11.997 

100.000 

100.000 

100.000 

Color  of  ash,  . . . 

. Reddish  grey.  Reddish  grey.  Reddish  grey. 

Fuel  ratio 

1:14.03 

1:11.43 

1:11.20 

{IfiS)  Mineral  Railroad  and  Mining  Co.’s  coal,  Cameron 
colliery,  Northumberland  county.  Lump  coal. 

{li2T)  Mineral  Railroad  and  Mining  Go.'  s coal,  Cameron 
colliery,  Northumberland  county.  Slack  coal. 

{Ii37)  Mineral  Railroad  and  Mining  Go.’ s coal,  Cameron 
colliery,  Northumberland  county.  Slack  coal. 


§ S8.  Mineral  Charcoal. 

In  almost  every  variety  of  coal  there  may  be  observed 
thin  layers  or  patches  of  a dull  black  granular,  or  silky 
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fibrous  substance  running  between  the  laminae  or  along  the 
planes  ol  bedding  of  the  coal.  This  material  is  commonly 
known  as  'mineral  charcoal,  from  its  resemblance  in  ont- 
ward  appearance  to  ordinary  charcoal.  It  has  in  all  prob- 
ability been  derived  from  the  leaves  or  leaf-stalks  of  the 
coal-forming  plants;  and  it  differs  very  much  in  composi- 
tion from  the  adjoining  bituminoid  portions  of  the  coal, 
the  proportion  of  volatile  matter  being  much  less.  The 
following  tables  show  the  proximate  composition  of  twelve 
specimens  selected  from  dilferent  varieties  of  coal : 


{1015a)  {1015h)  {1015c)  {1015d)  {1015e)  {1015/) 


Water  @ 235°,  . 

1.00 

1.17 

.75 

2.39 

.52 

.52 

Volatile  matter,  . 

30.74 

19.77 

20.33 

12.40 

11.30 

14.33 

Fixed  carbon,  . . 

59.40 

72.13 

71.07 

75.31 

82.91 

64.03 

Ash; 

8.80 

0.93 

7.82 

9.87 

5.18 

21.13 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Color  of  ash,  , . 

. cream. 

white. 

brown. 

yellow- 
ish br’n. 

white. 

pink. 

Fuel  ratio,  . . . , 

. 1 : 1.93 

1 : 3.64 

1 : 3.49 

1:0.07 

1 : 7.30 

1 : 4.47 

{1015a)  Millef  s banh;  Tionesta  coal  bed. 

Steel  grey,  wdth  long,  delicate  fibers. 

{1015b)  31  tile f s bank;  Brush  Creek  coal  bed;  upper 
bench. 

Steel  grey,  with  long  fibers. 

{1015c)  Tocldl s bank;  Freeport  Upper  coal  bed;  upper 
bench. 

Beep  black;  fibrous. 

{1015d)  12.  12.  George'’ s bank;  Pittsburgh  bed. 

Deep  black;  fibers  much  broken. 

( lOlSe)  8.  8.  IlazleW  s bank;  Freeport  Upper  coal  bed. 

Deej")  black;  fibers  much  broken. 

{1015f)  Glen  White  Coal  Co.’’ s mine,  Bed  B. ; bottom 
bench. 

Steel  grey;  fibrous. 


{1016a)  {1016b)  {1016c)  {1016d)  {1016c)  {lOlOf) 


Water  @ 225°,  . . 

.55 

.57 

.85 

.85 

1.41 

1.22 

Volatile  matter,  . 

. 9.92 

20.98 

8.30 

10.49 

0.40 

8.C0 

Fixed  carbon,  . . 

. 81.37 

70.37 

87.64 

84.01 

87.11 

82.56 

Ash, 

. 8.16 

8.08 

3.15 

4. 65 

5.08 

7.02 

100.00 

lOO.CO 

100.00 

100.00 

100.00 

100.00 

MINERAL  CHARCOAL. 
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Color  of  ash,  . . . steel  white,  reddish  grey,  cream,  brown, 
grey.  grey. 

Fuel  ratio, 1:8.20  1:3.35  1:10.48  1:8.00  1:13.01  1:9.60 

{lOlGa)  James  WigW s hanJc,  Coal  Bed  D. 

Deeji  black  , rather  earthy. 

{lOlGh)  Barclay  Coal  Co's  mines  ; Barclay  Bed  B ; aver- 
age. 

Steel  grey ; libroiis. 

{lOlGc)  Blosshurg  Coal  Co.'s  mines;  Bloss  Bed  B; 
upper  bench. 

Steel  grey  ; rather  fibrous. 

{lOlGd)  Scliraeder  mines  ; Bed  B ; middle  bench. 

Deep  black ; rather  granular. 

{lOlGe)  State  Line  and  Sultivan  Railroad  Co.' s mines  ; 
Bed  B ; top  bench. 

Deep  black ; granular. 

{lOlGj)  Lylcens  Valley  anthracite. 

Steel  grey  ; fibers  much  broken. 


W.  Cohes. 


The  manufacture  of  coke  for  use  in  the  blast  furnace  has 
become  a most  important  industry  in  this  State.  Mr.  John 
Fulton,  General  Mining  Engineer  for  the  Cambria  Iron 
Company  at  Johnstown,  has  discussed  the  subject  of 
coking  in  such  a thorough  manner  (See  Deports  L and  G) 
that  nothing  remains  to  be  added  here  ; and  the  following 
analyses  of  coke  are  therefore  given  without  comment. 


(.4Sa)  {48b)'i'  (4Sc)‘i- 

Conncllsville.  Connellsvillc.  Connellsville. 
Frick  <f’  Co.  J.  F.  Dravo.  J.  F.  Dravo. 

Water  @ 225°, 030  .010  .110 

Yolatilo  matter, .400  .352  .471 

Fixed  carbon, 89.570  88.903  88.403 

Sulphur, .821  .771  .838 

Ash, 9.113  9.931  10.178 


100.000  100.000  100.000 


* Private  analyses  made  by  mo  for  the  Champion  Iron  Co.,  Boston ; and 
published  hero  through  the  courtesy  of  W.  P.  Fay,  Treasurer. 
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Color  of  ash,  reddish  reddish  reddish 

brown.  brown.  brown. 

Phosphorus, .014  .014  .013 


{J{Sa)  Connellsville  coke^  Frick  & Co.,  Broad  Ford,  Fay- 
ette county. 

Bright,  silvery  ; very  compact  and  close  grained  ; small 
lenticular  masses  of  slate. 

{kSh)  Connellsmlle  coke,  used  at  Grafton  Iron  Works, 
Leetonia,  Ohio ; supplied  from  the  ovens  of  J.  F.  Bravo. 
Ash  contains  5.38  parts  silica. 

Generally  firm  and  rather  close  grained ; steel  grey ; car- 
ries small  lenticular  pieces  of  slate. 

{■liSc)  Connellsmlle  coke,  used  at  hleshannock  Iron  Works, 
New  Castle,  Pa.,  and  supplied  from  the  ovens  of  J.  F. 
Bravo.  Ash  contains  5.63  parts  silica.  Has  the  same  gen- 
eral appearance  as  previous  specimen. 

{516')  {512) 

Hulmes.  Kendall. 


Water  @ 225°, .010  1.410 

Volatile  matter, 633  1.580 

Fixed  carbon, 84.727  82.801 

Sulphur, 1.994  .969 

Ash, 12.636  13.240 


100.000  100.000 

Color  of  ash red.  reddish  grey. 


{516)  HulTYies'  coke,  Beaver  Falls,  Patterson  township, 
Beaver  county.  See  Report  Q,  p.  247. 

Generally  very  compact ; bright,  silvery  luster ; carries 
small  particles  of  intermingled  slate. 

{SW)  J.  P.  Kendall  s coke,  one  and  a half  miles  south 
from  McClellandstown,  Fayette  county. 

Rather  comxoact ; appearance  dull,  dirty  ; carries  consid- 
erable intermingled  slate. 


(4?) 

(•^) 

{47) 

{408) 

Diamond. 

Fairmount. 

P.  & B.  C.  Co 

P.  & B.  C.  Co. 

Water  (o)  225°, 

.520 

2.045 

.930 

.160 

Volatile  matter 

, .575 

1.961 

1.585 

2.000 

Fixed  carbon,  . 

86.056 

80.600 

86.620 

86.824 

Sulphur,  . . 

. 1.027 

1.111 

2.259 

2.701 

Ash, 

. 11.822 

14.283 

8.606 

8.315 

100.000 

100.000 

100.000 

100.000 

Color  of  ash,  red,  white 
specks. 

red,  white 
specks. 

'red. 

red. 

COKES. 
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{IfS)  Diamond  Gas  Coal  Co.'s  Coke,  one  mile  north  of 
Reynoldsville. 

Bright,  shining ; rather  porous ; with  particles  of  slate 
throughout. 

{JiS)  F air  mount  Coal  Co.'  s Coke,  one  mile  east  of  New 
Bethlehem. 

Generally  dull ; very  porous  and  open  ; shows  consider- 
able slate  particles. 

{Ji.!)  Pittsburgh  and  Baltimore  Coal  Co.'s  Coke,  near 
Ursina.  See  Report  HHH,  pp.  251,  252,  253. 

Very  dull,  dirty  appearance  ; porous  ; loose  particles  of 
slate. 

iJfiS)  Pittsburgh  and  Baltimore  Coal  Co.'s  Coke,  near 
Ursina. 

Dull,  dirty  appearance  ; porous;  slaty.  (D.  McC.) 

Cambria  Iron  Company. 


{517)  (519)  (518) 

Water  @225°, 050  .090  .060 

Volatile  matter, .337  .542  .270 

Fixed  carbon 88.773  89.931  90.260 

Sulphur, 1.328  1.300  1.145 

Ash, 9.512  8.137  8.265 


100.000  100.000  1^0.000 

Color  of  ash, reddish  reddish  reddish 

grey.  grey.  grey. 


{517)  Cambria  Iron  Co.'s  coke,  at  Johnstown.  Quenched 
with  water.  (D.  McC.) 

{519)  Cambria  Iron  Co.' s coke,  at  Johnstown.  Quenched 
with  steam.  (D.  McC.) 

{518)  Cambria  Iron  Co.'s  coke,  at  Johnstown.  Cooled 
in  the  air.  (D.  McC.) 


(SJiZ)  (343)  (3U) 

jRobertsdale.  Robertsdale.  Riddlesburg. 

Water  @225°, .350  .400  .150 

Volatile  matter, .930  .750  .780 

Fixed  carbon, 86.136  88.162  86.734 

Sulphur, 1.824  1.318  1.452 

Ash, 10.760  9.370  10.884 


100.000  lOO.OTO  100.000 

Color  of  ash reddish  reddish  reddish 

. grey.  grey.  grey. 
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{34-»)  Rocliliill  Iron  and  Goal  Co 3 s colce;  Robertsdale 
collieries;  Broad  Tox^  coal.  Mines  B’  and  C'  mixed.  See 
Report  F,  x?.  189. 

Comx^act,  lirm;  dull  grey;  with  small  masses  of  slate. 

{SRI)  Rocliliill  Iron  and  Coal  Co.’’ s colce;  Robertsdale 
collieries.  2Iine  C alone. 

Generally  firm;  dull  grey;  with  small  particles  of  slate. 

{3 21)  Riddleshurg  colce;  Broad  Top  coal;  Kelly  seam. 
Colce  made  from  washed  coal. 

Bright,  silvery;  generally  very  firm ; with  some  intermin- 
gled slate. 

Blossburg  Coal  Company. 


{581) 

{579) 

{580) 

{670) 

{1009) 

Water  @ 225°,  . 

.220 

.590 

.240 

1.150 

.175 

Volatile  matter,  . 

.025 

.815 

.572 

1.732 

.723 

Fixed  carbon, 

90.050 

83.371 

83.922 

80.927 

84.700 

Sulphur,  .... 

.850 

.044 

.079 

.704 

.998 

Ash, 

7.055 

14.550 

14.587 

15.427 

13.345 

100.000 

100.000 

100.000 

100.000 

100.000 

Color  of  ash,  . . . 

grey. 

grey. 

grey. 

reddish 

reddish 

red  tmge. 

grey. 

grey. 

{581)  Blossburg 

Goal 

Co.'s  colce.  at 

Arnot. 

Seymour 

rein. 

Comx^act;  firm;  dull  grey.  (B.  McC.) 

{570)  Blossburg  Coal  Go.' s colce,  ar  Arnot.  Bloss  rein; 
north  drift. 

Firm  ; cells  very  open ; dull  grey,  wich  intermingled 
slate.  (D.  McC.) 

{580)  Blossburg  Coal  Co.' s colce,  at  Arnot.  Bloss  oein. 

Firm  ; cells  very  open ; dull  grey ; with  intermingled 
slate.  (D.  McC.) 

{G70)  Blossburg  Goal  Co.' s colce,  at  Arnot.  Bloss  rein  ; 
fine  coal  screened  from  market  sales. 

Generally  firm  throughout ; rather  oxDen  grained  in  cen- 
ter ; bright  steel  grey ; carries  considerable  slate  in  len- 
ticidar  masses. 

{1000)  Blossburg  Coal  Col's  colce,  at  Arnot.  Bloss  rein; 
washed  cool. 

Comx^act,  firm,  with  small  lenticular  masses  of  slate; 
steel  grey  color. 


ANTIIIIACITE  COKES. 


MM.  Ill 


{89) 

{493) 

Alabama. 

Colorado. 

Water  @ 225°, 

030 

.125 

Volatile  matter, 

1.005 

Fixed  carbon, 

93.253 

81.370 

Sulphur, 

COi 

.719 

Ash,  

6.330 

13.725 

100.000 

100,000 

Color  of  ash, 

grey. 

reddish  grey. 

(SO)  Oxmoor  Iron  WorJcs  coke,  Alabama.  Cahawba  basin 
coal. 

Compact,  bright,  silvery  ; generally  free  from  slate  par- 
ticles. 

{lidS)  Colorado  coke,  made  from  Colorado  tertiary  coal, 
and  analysed  for  comparison  at  the  request  of  Mr.  Frank- 
lin Platt. 

Bright,  shining ; rather  open  and  porous,  with  some  in- 
termingled slate. 


‘ ‘ A nthracite  Cokes. ' ’ 


{422a) 

{422b) 

{434a) 

{434b) 

{m') 

Water  @ 225°,  . 

2.352 

to 

CO 

.200 

.200 

.250 

Volatile  matter. 

.997 

.559 

.754 

.584 

.490 

Fixed  carbon,  . 

80.703 

84.419 

83.750 

85.097 

88.420 

Sulphur,  . . . . 

1.187 

1.021 

1.393 

1.050 

.855 

Ash, 

14.701 

13.771 

13.832 

12.409 

9.985 

100  000 

100.000 

100.000 

100.000 

100  009 

{Ji.22a)  Coke  made  from  sixty  per  cent,  anthracite  slack 
coal,  (Cameron  colliery  ;)  thirty-five  per  cent.  Latrobe  slack 
coal,  (M.  Saxman,  Jr.,  & Co.,)  and  five  per  cent,  pitch. 

{It22b)  Coke  made  from  fifty  per  cent,  anthracite  slack 
coal,  (Cameron  colliery,)  and  fifty  per  cent.  Latrobe  slack 
coal. 

(J<?Ja)  Coke  made  from  sixty  per  cent,  anthracite  slack 
coal,  and  forty  per  cent.  Latrobe  bituminous  coal. 

{ItAJfi)  Coke  made  from  same  proportions  as  No.  (434a), 
but  with  the  materials  finely  pulverized  and  intimately 
mixed. 

{50 D Coke  made  from  fifty  per  cent.  Lykens  Valley  slack 
coal,  and  fifty  per  cent.  Connellsville  coal. 
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All  of  the  above  cokes  are  moderately  firm  and  compact. 
The  particles  of  anthracite  are  well  cemented  together,  but 
they  seem  to  retain  their  original  size  and  shape,  and  are 
easily  recognizable  throughout  the  mass. 

Cokes  made  in  the  Laboratory  of  the  Survey  by  coking  the 
coal  in  a 'platinum  crucible. 


I. 

II. 

III. 

IV. 

V. 

Fixed  carbon. 

, 89.233 

89.237 

92.554 

88.112 

86.479 

Sulphur,  . . 

1.620 

.579 

.732 

1.808 

3.590 

Ash,  .... 

9.147 

10.184 

6.714 

10.080 

9.931 

100.000 

100.000 

100.000 

100.000 

100.000 

I.  Coke  from  Mr.  Miller' s coal ; Tionesta  coal  bed. 

II.  Coke  from  J.  White’s  coal,  upj)er  bench  ; Pittsburgh 
bed. 

III.  Coke  from  L.  Vernon’s  coal,  main  bench  ; Pittsburgh 
bed. 

lY.  Coke  from  Daniel  Miller’s  coal,  main  bench  ; Pitts- 
burgh bed. 

V.  Coke  from  Pittsburgh  and  Baltimore  Coal  and  Iron 
Co.’s  coal ; Pose  bed. 


VI. 

VII. 

VIII. 

IX. 

X. 

Fixed  carbon,  95.129 

96.129 

94.736 

87.259 

90.414 

Sulphur,  . . .577 

.711 

.840 

.746 

1.070 

Ash,  ...  4.294 

3.160 

4.424 

11.995 

8.516 

100.000 

100.000 

100.000 

100.000 

100.000 

VI.  Coke  from  Mr.  Diehl’s  coal ; Kittanning  Lower  coal 
bed. 

VII.  Coke  from  Lee  & Patterson’s  coal;  Kittanning 
Lower  coal  bed. 

VIII.  Coal  from  Sharpless  & Kincaid’s  coal ; Kittanning 
bed. 

IX.  Coke  from  Frick  & Co.’s  Connellsville  coal ; Pitts- 
burgh bed. 

X.  Coke  from  Diamond  Gas  Coal  Co.’s  coal ; Bed  D. 
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XI. 

XII. 

XIII. 

XIV. 

XV. 

Fixed  carbon, 

90.532 

87.254 

88.348 

89.558 

90.685 

Sulphur,  . . 

2.037 

2.905 

2.008 

1.391 

1.768 

Ash,  .... 

7.411 

9.841 

9.644 

9.051 

7.547 

100.000 

100.000 

100.000 

100.000 

100.000 

XI.  Coke  from  Saltsburg  Coal  Co. ’ s coal ; Pittsburgli  bed. 

XII.  Coke  from  Rockkill  Iron  and  Coal  Co.’s  coal,  lower 
bench ; Bed  D. 

XI II.  Coke  from  Rockhill  Iron  and  Coal  Co.’s  coal,  up- 
per bench  ; Bed  C. 

XIV.  Coke  from  Dennison,  Porter  & Co.’s  coal ; Bed  B. 

XV.  Coke  from  Cambria  Iron  Co.’s  coal ; Bed  B. 


XVI. 

XVII 

XVIIl. 

XIX. 

XX. 

Fixed  carbon,  89.885 

87.098 

86  405 

88.461 

83.918 

Sulphur,  . . .618 

.696 

.688 

1.568 

.672 

Ash,  ....  9.497 

12.206 

12.907 

9.971 

15.410 

100.000 

100.000 

100.000 

100.000 

100.000 

XVI.  Coke  from  Morris  Run  Coal  Co.’s  coal ; Bloss  B. 

XVII.  Coke  from  Fall  Brook  Coal  Co.’s  coal ; Bloss  B. 
XVIII.  Coke  from  Barclay  Coal  Co.’s  coal ; Barclay  bed. 

XIX.  Coke  from  Fall  Brook  Coal  Co.’s  coal ; Seymour 
bed. 

XX.  Coke  from  Fall  Brook  Coal  Co.’s  coal ; Bear  Creek 
coal. 


§ 30.  Weaiherwaste. 

This  term  is  applied  to  the  changes  which  a coal  under- 
goes by  exposure  to  the  air  ; and  the  extent  of  the  weather- 
waste  depends  on  the  ability  of  the  coal  to  absorb  oxygen, 
part  of  which  combines  with  the  carbon  and  hydrogen  to 
form  carbonic  acid  and  water  respectively,  while  another 
portion  is  consumed  in  oxidizing  the  iron  pyrites  invariably 
present.  It  had  been  hoped  that  a sufficient  number  of  in- 
dependent experiments  could  have  been  made  in  the  Lab- 
8 MM. 


114  MM.  KEPOET  OF  PROGRESS.  A.  S.  McCEEATH. 

oratory  of  tlie  Survey  to  allow  a tliorougli  discussion  of 
tills  important  subject  from  the  results  obtained  by  such 
experiments  alone  ; but  the  numerous  analyses  required 
for  the  different  Reports  have  completely  occupied  the  time 
of  the  Laboratory  so  that  nothing  has  been  attempted  aside 
from  \l\e  proximate  analyses  of  a few  typical  coals. 

Dr.  Percy  has  given  an  excellent  r^sum6  of  the  results 
obtained  by  different  observers  in  Europe,  and  the  following 
summary  of  his  conclusions  will  be  here  in  place. 

It  would  appear  from  the  experiments  of  Richters  and 
Reder  that  wRen  there  is  no  rise  in  the  temperature  of  coal 
piled  in  heaps  and  left  exposed  to  the  air  during  nine  or 
twelve  months  it  undergoes  no  sensible  change  in  any  re- 
siiect ; and  that,  on  the  other  hand,  when  the  coal  becomes 
heated  it  suffers  precisely  the  same  kind  of  change  as  was 
found  by  Richters  to  be  effected  in  coal  by  heating  it  in 
contact  with  atmospheric  air  to  a comparatively  low  tem- 
perature, namely  : loss  of  carbon  and  hydrogen,  by  oxida- 
tion, and  increase  of  the  absolute  weight  of  the  coal,  owing 
to  the  lixation  of  oxygen. 

Richters  ascertained  that  twenty  grammes  of  various  fresh- 
ly-gotten coals  of  the  Carboniferous  System,  when  in  the 
state  of  powder  freed  from  dust  by  means  of  a sieve,  absorbed 
from  two  to  nine  cubic  centimeters  of  oxygen,  from  moist 
atmosiDheric  air,  in  the  course  of  twenty-four  hours.  Ab- 
sorption begins  very  soon,  and  proceeds  with  proportionate 
rapidity.  Varrentrap  had  previously  shown  that  carbonic 
acid  is  formed  by  passing  a current  of  atmospheric  air  over 
coal  at  ordinary  atmospheric  temperatures.  The  change 
which  coal  undergoes  by  exposure  to  the  air  is  greatest  at 
first ; and  although,  according  to  Richters,  the  power  pos- 
sessed by  coal  of  absorbing  oxygen  becomes  continually 
weaker  by  time,  yet  it  never  entirely  ceases.  It  follows 
therefore,  that  freshly -gotten  coal  should  absorb  oxygen 
more  vigorously  and  more  quickly  than  snch  as  has  been 
long  exposed  to  the  air. 


* Percy’s  Metallurgy;  Refractory  Materials  and  Fuel,  1875.  A most  valu- 
able work,  and  one  which  should  be  in  the  hands  of  every  one  interested  in 
metallurgy. 
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The  action  of  oxygen  upon  coal  is  mncli  promoted  by 
heat,  even  at  temperatures  not  exceeding  70°  or  80°  C.;  and 
evidence  of  this  fact  is  obtained  from  the  results  of  Richters' 
experiments  given  in  the  following  table  : 


Table  A — Showing  the  changes  which  take  place  in  coal, 
when  it  is  heated  to  from  70°  to  80°  C.,  in  contact  with 
atmospher  ic  air  and  with  moist  ure : 


Chemical  composition 
of  tho  coal  per  cent., 
calculated  exclusive 
of  ash. 


I. 


II. 

III. 


TREATMENT  TO  Wnicn  THE  COAL 
WAS  SUBJECTED. 


C 

o 


O 


' (a)  Before  heating, 

(b)  After  heating  in  a water-bath  dur- 

ing 14  days,  from  70°  to  80°  C.,  . 

(c)  After  heating  during  14  days  in  a 

water-bath,  but  during  the  day 

[ kept  constantly  moist, 

f (a)  Before  heating,  . 

} (b)  After  heating,  as  in  No.  I,  (b)  . . 

( (c)  After  heating  moist,  as  m No.  I,  (c) 

c (a)  Before  heating, 

1(b)  Alter  heating,  as  in  No.  I,  (b) 

I (c)  After  heating  moist,  as  in  No.  I,  (c) 


82.90 


81.94 


82.02 

84.44 

83.49 

83.81 

90.73 

88.80 

89.01 


Hydro- 

gen. 

Oxygen 

and 

nitrogen. 

5.25 

11.85 

5.00 

13.00 

5.09 

12.89 

5.07 

10.49 

4.85 

11.00 

4.90 

11.29 

4.25 

5.02 

4.07 

7.13 

3.96 

7.03 

5.70 

5.37 


5.59 

2.90 

2.90 

2.91 
9.87 
9.31 
9.28 


Remarks  on  the  preceding  table. 

Nos.  I and  II  were  caking  coals,  but  No.  Ill  was  non- 
caking (Sandkohle)  and  did  not  yield  coke,  properly  so 
called. 

The  caking  power  of  No.  I (a)  being  estimated  at  1.4. 
that  of  No.  I (b)  was  1.1.* 


* In  estimating  the  relative  caking  power  of  coal,  Richters  used  tho  follow- 
mg  method  : One  gramme  of  finely-pounded  and  air-dried  coal  is  mixed  with 
a definite  weight  of  silica  in  the  state  of  ground  flints,  such  as  is  prepared  for 
potters,  and  put  loosely  into  a platinum  crucible,  about  three  centimeters 
deep  and  as  many  wide,  which,  with  its  cover  adjusted,  is  heated  in  tho  coal- 
gas  flame  of  a single  Bunsen  burner,  so  that  its  bottom  may  be  about  six  cen- 
timeters above  the  orifice  of  the  jet;  and  the  height  of  tho  flame  should  be 
about  eighteen  centimeters.  Heating  is  to  be  continued  until  flame-produc- 
ing gases  cease  to  bo  evolved ; and  when  this  is  tho  case,  tho  coke  is  to  be  care- 
full}^  placed  with  its  bottom  downwards  upon  a piece  of  sheet-iron.  A weight 
of  0.5  kilogramme  is  then  to  be  cautiously  applied  to  the  top  of  the  coke. 
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The  caking  power  of  No.  II  (a)  being  estimated  at  2.0, 
that  of  No.  11(b)  was  1.6. 

Nos.  I (b,  c)  II  (b,  c)  and  No.  Ill  (b,  c)  did  not  sensibly 
differ  from  Nos.  I (a)  II  (a)  and  III  (a)  respectively  either 
in  the  yield  of  coke  or  specific  gravity. 

It  will  be  seen  from  the  above  table  that  coal  was  kept 
heated,  dry  as  well  as  moist,  during  a certain  period  in 
contact  with  atmospheric  air,  and  its  composition  was  as- 
certained before  and  after  that  treatment ; and  in  order  to 
demonstrate  that  increase  of  temperature  did  promote  ox- 
idation, portions  of  the  same  specimens  of  coal  as  those 
operated  upon  were  left  exposed  to  the  air  at  the  ordinary 
temperature  during  the  experiments  on  heating,  and  then 
analysed,  by  which  it  was  proved  that  they  had  under- 
gone no  sensible  change  in  composition  by  such  exposure. 

Richters  has  endeavored  to  ascertain  whether  there  is 
any  relation  between  the  power  of  coal  to  absorb  oxygen 
and  its  power  to  absorb  moisture  from  the  atmosphei’e, 
and  has  made  more  than  a hundred  experiments  ujoon  this 
point.  Different  kinds  of  coal  were  dried  at  100°  C.  and 
were  afterwards  left  in  contact  with  atmospheric  air,  satu- 
rated with  moisture  at  15°  C.  ; aud  it  was  found  that  they 
absorbed  from  2 to  7.5  per  cent,  of  water,  and  that  this 
property  was  in  no  degree  dependent,  as  is  commonly  sup- 
posed, upon  the  structure  of  the  coal.  Thus,  comj)act 
bright  coals  (Glanz  kohlen)  not  seldom  absorb  three  times 
as  much  water  as  very  loose,  soft,  and  tender  schistose 
coals  (Schiefer  kohlen)  of  an  almost  lamellar  structure. 
But  coal  from  the  same  seam  over  a Avide  extent  absorbs 
the  same  proportion  of  Avater,  or  shows  only  very  slight 
difference  in  its  capacity  for  absorption. 

Noav,  Richters  found  that  the  quantity  of  oxygen  ab- 

which  will  either  be  crushed  or  resist  the  pressure  and  remain  entire.  If  the 
former  should  occur,  the  experiment  is  to  be  repeated  with  mixtures  contain- 
ing always  the  same  weight  of  coal  and,  say,  0.1  gramme  less  silica  each  time, 
until  one  is  found  which  yields  a coke  just  capable  of  resisting  the  weight  oi 
0.5  Ivilogramme  ; but  if  the  latter  should  occur  the  same  course  is  to  be  fol- 
lowed, except  that  the  silica  is  increased  by  0.1  gramme  each  time.  The 
strongest  caking  coal  of  the  AValdenbui  g district  requh-ed  the  addition  of  2.8 
grammes  of  silica  to  1 gramme  of  coal  in  order  to  produce  a coke  of  the  neces- 
sary quality,  and  its  caking  power  is  therefore  indicated  by  the  number  2.8. 
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sorbed  by  different  coals,  under  the  same  conditions,  is 
proportionate  to  the  quantity  of  water  which  they  absorb. 
It  is  regarded  as  more  than  probable  that  in  the  first  stages 
the  absorption  of  oxygen  is  purely  physical,  like  that  of 
moisture,  and  that  the  condensation  of  the  gas  precedes  its 
combination  with  the  substance  of  the  coal. 

The  products  of  the  oxidation  of  the  organic  substance 
of  coal  by  atmospheric  air  are  carbonic  acid  and  water  ; and 
any  iron  pyrites  which  the  coal  may  contain  will  also  be 
oxidized,  with  the  formation  of  ferrous  and  ferric  sulphate. 

Richters  found  that  coal  poor  in  sulphur  absorbed  less 
oxygen  in  th^^  moist  than  in  the  air-dried  state ; and,  on 
the  contrary,  that  coal  rich  in  sulphur  absorbed  less  in  the 
air-dried  state  than  in  the  moist  state. 

Judging  from  Richters  experiments,  therefore,  it  would 
seem  as  if  the  oxidation  of  the  organic  substance  of  a coal 
is  generally  impeded  rather  than  promoted  by  the  presence 
of  moisture  ; but,  on  the  other  hand,  the  oxidation  of  iron 
pyrites  is  greatly  favored  by  moisture,  if,  indeed,  moisture 
be  not  absolutely  essential  to  that  action  at  ordinary  tem- 
peratures 

The  product  of  the  first  stage  in  the  atmospheric  oxida- 
tion of  iron  pyrites,  that  is,  sulphate  of  the  protoxide  of 
iron  (ferrous  sulphate)  usually  makes  its  appearance  in  the 
form  of  delicate,  apparently  colorless  fibers,  protruding 
here  and  there  from  the  surface  of  the  coal ; and  as  the 
volume  of  the  oxidized  products  in  question  greatly  ex- 
ceeds that  of  the  original  pyrites,  the  oxidation  of  the 
latter  in  coal  will  tend  to  produce  disintegration  ; and  when 
iron  pyrites  is  present  in  considerable  quantity  disintegra- 
tion may  take  place  to  such  an  extent  as  to  render  the  coal 
comparatively  worthless  after  exposure  to  the  air  during  a 
certain  time.  The  oxidation  of  the  iron  pyrites  tends  to 
promote  the  oxidation  of  the  organic  substance  of  coal, 
because  it  is  attended  with  a considerable  development  of 
heat,  and  by  swelling,  it  splits  up  the  coal  and  so  renders 
the  mass  more  pervious  throughout  to  oxygen.  And  this 
point  has  an  important  bearing  on  the  question  of  the  spon- 
taneous ignition  of  coal.  It  has  generally  been  believed 
that  coals  carrying  a large  amount  of  iron  pyrites  were 
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more  liable  to  spontaneous  ignition  than  others  which  were 
comparatively  free  from  this  compound.  But  it  has  been 
demonstrated  that  many  coals  which  are  moderately  free 
from  iron  pyrites  are  yet  readily  self-inflammable.  On  this 
point,  Dr.  Percy,  in  a lecture  delivered  in  1SG4,  and  when 
speaking  about  coal  says  : “I  am  disposed  to  believe  that 
there  is  another  cause  of  spontaneous  ignition  (besides  iron 
pyrites)  similar  to  that  which  determines  the  spontaneous 
combustion  of  cotton  waste,  namely,  the  absorption  of 
oxygen  by  coal  reduced  to  a fine  state  of  division.”  But, 
as  Dr.  Percy  says,  it  was  reserved  for  Richters  to  substitute 
fact  for  opinion,  and  to  demonstrate  by  experiments,  that, 
generally  the  spontaneous  ignition  of  coal  is  due  to  the 
heat  developed  by  atmospheric  oxidation  of  the  organic 
substance  of  coal,  and  not  to  that  resulting  from  the  oxida- 
tion of  iron  pyrites.  He  has  shown  that  coal  most  liable 
to  spontaneous  ignition  is  not  that  which  contains  most 
iron  pyrites ; and  of  this  proof  is  afforded  by  the  accom- 
jjanying  table  B,  in  which  he  has  arranged  eleven  varieties 
of  coal  from  the  carboniferous  system  in  three  classes,  ac- 
cording to  the  degree  of  their  self  inflammability : 


Table  B. — Of  coals  arranged  according  to  degree  of  self- 

inflammah  ility. 


DeQREE  op  SEIiP-INFLAM- 
MABIL.ITY. 

Iron 
pyrites, 
per  ct. 

Water, 

perct. 

1 

1.13 

2.45 

Class  I — Difficulty  self-in-  ^ 
dammable,  . . ^ 

o 

ffrom'l 

i 1.01  1 

1 I 

U.oiJ 

1.51 

2.75 

3 

3.90 

Class  II — Of  medium  self-] 

4 

r 

1.20 

1.03 

1.15 

4.50 

4 .55 
4.75 

inflammabilit5'', ' 

0 

0 

7 

1.12 

4.85 

8 

1.00 

9.01 

9 

0.83 

5.30 

10 

1.35 

4.85 

Class  III — Readily  self-in- , 
Rammablo, 

11 

0.84 

5.52. 

Character  of  the  Coal. 


Easily  friable. 


V ery  compact. 

Very  compact. 

Firjii,  scliistose,  brisiht. 

Hard,  but  very  brittle. 

IModerately  tender. 

Outwardly  very  like  No.  1. 

Moderately  tender, schistose 

Modoi'ately  soft,  schistose. 

Do. 

Not  stated ; yielded  only  2.5 
per  cent,  of  a-sh.  From  the 
same  pi  t as  No.  10,  but  fj-om 
a different  seam,  remark- 
able for  its  great  self-in- 
ftammabhity. 
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Atmospheric  oxidation  of  iron-pyrites  is  always  a com- 
paratively slow  process,  and  consequently  there  must  be 
much  loss  of  heat.  It  is  not,  however,  asserted  that  iron- 
pyrites  may  not,  when  present  in  coal  in  considerable  quan- 
tity, develop  sufficient  heat  during  its  oxidation  by  atmos- 
pheric air  to  set  the  coal  on  fire. 

The  coking  qualities  of  some  Idnds  of  coal  are  completely 
destroyed  by  weathering.  Some  coals  which  when  freshly 
mined  yield  a firm,  coherent  coke,  after  they  have  been 
exposed  to  the  weather  for  a certain  time,  either  do  not 
coke  at  all  or  yield  a coke  which  is  only  slightly  coherent, 
and  generally  of  inferior  quality.  The  loss  of  the  coking 
quality  will  probably  be  found  to  depend  on  the  escape  of 
something  from  the  coal,  or  on  the  oxidizing  action  of  the 
atmosphere  upon  the  coal. 

Prof.  W.  Stein,  of  the  Polytechnic  School  of  Dresden, 
has  made  a series  of  experiments  on  the  coals  of  Saxony  ; 
and  from  his  researches  it  would  seem  that  coking  and  non- 
coking coals  may  sometimes  have  the  same  ultimate  com- 
position. Accepting  the  accuracy  of  these  results,  it  would 
appear  that  the  coking  qualities  depended  upon  "Cao,  proxi- 
mate constitution  of  a coal — that  is,  upon  the  manner  in 
which  tlie  elements,  exclusive  of  those  constituting  the  so- 
called  inorganic  or  earthy  part,  are  combined. 


The  analyses  of  some  Pennsylvania  coals  tested  for  weath- 
erwaste  are  given  in  the  following  tables.  It  will  be  noticed 
that  while  some  of  the  coals  do  not  seem  to  have  deterior- 
ated appreciably,  others  have  suffered  a considerable  loss 
in  volatile  matter.  The  coking  qualities  of  some  of  them 
have  been  considerably  affected ; and  especially  is  this  the 
case  with  the  coal  from  the  Cambria  Iron  Company’ s Mines. 
When  freshly  mined,  this  coal  yields  a firm  coherent  coke 
of  excellent  quality ; after  exposure  to  the  weather  for 
about  a year  it  yields  a coke  only  slightly  coherent  and 
generally  of  inferior  quality  ; and  after  three  years’  expos- 
sure  the  coke  made  from  it  is  only  slightly  fritted  and  ut- 
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terly  worthless.  That  this  same  result  has  been  experienced 
in  the  practical  working  of  this  coal  will  be  seen  from  the 
follovring  abstract  of  a letter  received  from  Mr.  John  Ful- 
ton, Mining  Engineer  at  the  Cambria  Iron  Works  : “You 
are  absolutely  correct  in  your  estimate  of  the  effect  of 
weatherwaste  on  the  coking  qualities  of  the  Cambria  Coal. 
At  best  it  is  rather  dry.  In  the  mine  from  which  the  Coke 
Ovens  are  supplied  I am  drawing  back  coal  pillars  that  have 
been  standing  for  two  or  three  years.  When  the  drawing 
began  our  Coker  detected  the  trouble  at  once ; his  coke 
would  not  ‘stick,’  and  his  ovens  got  cold.  I had  to  open 
a new  section  of  mine  so  as  to  mix  fresh  coal  with  the 
weathered  pillar  coal.  ’ ’ 

Without  an  ultimate  analysis  of  the  coal  it  is  impossible 
to  determine  in  what  respect  it  has  changed  in  its  chemical 
composition.  The  difference  in  the  percentage  of  the  vola- 
tile matters  being  insufficient  to  account  for  any  change  in 
its  coking  qualities,  it  would  seem  as  if  the  deterioration 
must  either  be  due  to  an  alteration  in  the  physical  structure 
of  the  coal  or  to  a difference  in  the  chemical  composition 
of  the  volatile  matters.  Although  the  percentage  of  sulphur 
has  diminished  to  the  extent  of  .546  per  cent.,  equal  to 
1.024  per  cent,  iron  pyrites,  the  amount  of  ash  remains 
nearly  constant ; and  the  relationship)  between  the  volatile 
matters  and  the  fixed  carbon  has  not  changed  ai)preciably. 
The  freshly  mined  coal  gives  a fuel  ratio  of  1:4.50,  and 
after  exposure  for  three  years  the  fuel  ratio  is  1 : 4.42. 
These  experiments  therefore  merely  indicate  the  fact  that 
the  coal  has  deteriorated  in  its  coking  qualities  without 
showing  precisely  the  cause  of  this  deterioration. 

The  famous  coking  coal  from  the  Connellsville  district 
seems  to  have  suffered  quite  an  appreciable  loss  in  volatile 
matters  ; and  the  coking  qualities  of  this  coal  have  likewise 
been  materially  impaired,  although  not  to  any  very  great 
extent. 

The  Hichmond  gas  coal  has  also  suffered  a similar  loss  in 
volatile  matters  ; but  in  this  case  the  coking  qualities  of  the 
coal  do  not  seem  to  have  deteriorated  in  any  way. 
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The  results  of  these  experiments  seem  to  indicate  the  fol- 
lowing facts : 

I.  That  some  coals  do  not  seem  to  deteriorate  by  weather- 
waste,  either  in  respect  to  volatile  matter  or  coking  quali- 
ties. [Coal  analysis  No.  IV.] 

II.  That  the  coking  qualities  of  some  coals  which  seem- 
ingly suffer  no  loss  in  the  percentage  of  volatile  matters, 
are  completely  destroyed.  [Coal  analysis  No.  III.] 

III.  That  some  coals  suffer  a considerable  loss  in  volatile 
matter  but  yet  retain  the  quality  of  yielding  a firm  coher- 
ent coke.  [Coal  analysis  No.  VI.] 

The  general  conclusion  to  be  drawn  from  these  experi- 
ments is  that,  as  a rule,  better  results  will  be  obtained  by 
using  freshly-mined  coal — whether  it  be  in  the  manufacture 
of  illuminating  gas,  the  production  of  coke,  or  in  the  black- 
smith’s fire. 


I.  Gilberton  Coal,  ScliuylJcill  County. 


Date  of  Analysis. 

February, 

1876. 

December, 

1876. 

December, 

1878. 

W''ater  @ 225°, 

2.980 

3.320 

2.220 

Volatile  matter, 

3.380 

3.410 

3.500 

Fixed  carbon, 

87 . 1'a7 

86.881 

87.999 

Sulphur, 

.657 

.639 

.626 

Ash 

5.856 

5.750 

5.655 

100.000 

100.000 

100.000 

Fuel  ratio, 

1 : 25.77 

1 : 25.48 

1:25.14 

II.  Lylens  Valley  Coal,  Dauphin  County. 


Date  of  Analysis. 

March, 

1876. 

December, 

1876. 

December, 

1878. 

AVater@2250, 

2.270 

2.155 

1.430 

Volatile  matter, 

8.830 

8.670 

8 435 

Fixed  carbon, 

78.831 

79.290 

80.311 

Sulphur, 

.676 

.649 

.659 

Ash, 

9.393 

9.236 

9.165 

100  000 

100  000 

100.000 

Fuel  ratio, 

1 : 8.92 

1 : 9.14 

1 : 9.52 
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III.  Cambria  Iron  Co.^  s Coicing  Coal.,  Cambria  County. 


Date  op  Analysis. 

July, 

1870. 

December, 

1870. 

December, 

1878. 

Water  @ 2250, 

1.185 

1,475 

.450 

Volatile  matter, 

10.540 

10.240 

17.020 

Fixed  carbon, 

71.450 

74.920 

75.335 

Sulphur, 

1.860 

1.535 

1.314 

Ash, 

5.959 

5.830 

5.881 

100.000 

100.000 

100.000 

Quality  of  coke, 

good. 

inferior. 

worthless. 

Fuel  ratio, 

1 : 4.50 

1 : 4.01 

1 : 4.42 

IV.  Coal  from  Franlclin  Colliery.,  Clearfield  County. 


Date  of  Analysis. 

April, 

1875. 

September, 

1875. 

December, 

1870. 

December, 

1878. 

Water  @ 225°,  

1 .942 

1.000 

2.785 

.520 

Volatile  matter,  

22.7i0 

22.700 

22.355 

22.405 

Fixed  carbon, 

71.018 

72.075 

70.040 

72.326 

Sulphur,  

.543 

.515 

.525 

.549 

Ash,  

3.777 

3.050 

3.095 

3.800 

100.000 

100.000 

100.000 

100.000 

Quality  of  coke, 

good. 

good. 

good. 

good. 

Fuel  ratio, 

1:3.12 

1:3.17 

1 : 3.15 

1 : 3.22 

V.  Connellsville  Coal.,  Faiyette  County. 


Date  of  Analysis. 

October, 

1875. 

December, 

187G. 

December, 

1878. 

Water  @ 2250, 

1.260 

1.450 

.860 

Volatile  matter,  

30.107 

28.790 

28.700 

Fixeil  carbon, 

59. GIG 

60.274 

60.67G 

Sulphur,  

.781 

.751 

.679 

Ash, 

8.233 

8.735 

9.085 

100.000 

100.000 

100.000 

Quality  of  coke, 

good. 

good. 

fair. 

Fuel  ratio, 

1 : 1.98 

1 : 2.09 

1:2.11 
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VI.  Richmond  Gas  Coal.,  Virginia. 


Date  of  Analysis. 

July, 

1875. 

September, 

1875. 

December, 

1870. 

December, 

187S. 

Water  @ 2250,  

1.030 

.810 

1.500 

.760 

Volatile  matter 

38.230 

38.. 520 

37.350 

36.942 

Fixed  carbon, 

62.501 

52.350 

52.093 

54.183 

Sul  phur, 

1.709 

1.G90 

1.544 

1.405 

Ash,  

6.470 

0.630 

6.913 

6.710 

100.000 

100.000 

100.000 

100.000 

Qualitv  of  coke, 

good. 

good. 

good. 

good. 

Fuel  ratio,  

1 : 1.37 

1 : 1.35 

1 : 1.41 

1 : 1.40 

§ 31.  Iron  and  Sulplmr  in  Coals. 

The  accompanying  table  C shows  the  percentage  of  iron 
and  sulphur  found  in  different  coals  ; also  the  proportion  of 
the  sulphur  which  is  combined  with  the  iron  as  bisulphide 
of  iron,  or  iron  jiyrites ; and  the  relationship  which  the 
combined  and  the  “free”  sulphur  bear  to  the  percentage 
volatilized  during  the  process  of  coking.  It  has  been  as- 
sumed that  all  of  the  iron  in  the  coals  exists  in  combination 
with  sulphur  as  iron  pyrites,  although  in  all  probability  in 
many  of  them  a small  proportion  of  it  may  be  present  in  the 
form  of  a silicate  in  the  slate  partings,  &c. 

It  will  be  noticed  that  all  of  the  coals  examined  contain 
a certain  proportion  of  so-called/ree  sulphur — that  is,  sul- 
phur not  combined  with  iron — and  that  the  per  centage  of 
this  varies  from  1.95  to  75.25  per  cent,  of  the  total  amount 
of  sulphur  present.  The  question  of  the  volatilization  of 
the  sulphur  in  a coal  during  the  process  of  coking  was 
briefly  discussed  in  Heport  M,  p.  31 ; and,  from  a limited 
number  of  experiments  made,  the  conclusion  was  reached 
that  the  condition  of  the  sulphur  in  a coal  bore  little  or  no 
relation  to  the  per  centage  of  it  which  was  volatilized  by 
coking.  And  the  results  of  the  experiments  given  in  the  ac- 
companying table  seem  to  indicate  that  this  conclusion  was  a 
correct  one  ; and  that  the  percentage  of  sulphur  in  coke  j)ro- 
duced  from  a coal  containing  a large  proportion  of  so-called 
free  sulphur  would  be  just  as  large  as  if  all  of  the  sulphur 
had  been  present  in  the  form  of  iron  pyrites. 
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Table  0 — Showing  the  'percentage  of  Iron  and  Sulphur 

is  volatilized 


6 

Name  of  Coal. 

Coal  bed. 

1 

L.  L.  Minor’s  coal ; upper  bench. 

Waynesburg,  . . . 

2 

James  Magee’s  coal ; roof  coal, 

Pittsburgh,  .... 

3 

J.  White’s  coal ; upper  bench, 

Pittsburgh,  .... 

4 

L.  Vernon’s  coal;  main  bench 

Pittsburgh,  .... 

5 

Daniel  Miller’s  coal ; main  bench, 

Pittsburgh,  .... 

6 

Pittsburg  and  Baltimore  Coal  and  Iron  Co.’s  coal,  . 

Rose, 

7 

Mr.  Todd’s  coal ; bottom  bench 

Freeport  Upper,  . 

8 

Mr.  Diehl’s  coal,  ...  

Kittanning  Upper. 

9 

Lee  & Patterson’s  coal 

Kittannins  Upper. 

10 

Sharpless  and  Kincaid’s  coal, 

Kittanning  Lower, 

11 

Connellsville  coal ; Frick  & Co., 

Pittsburgh,  .... 

12 

Diamond  Gas  Coal  Co.’s  coal, 

Bed  D, 

13 

Fan-mount  Coal  Co.’s  coal 

Bed  D, 

14 

Rockhill  Iron  and  Coal  Co.’s  coal ; lo-wer  bench,  . . 

Bed  D, 

15 

Rockhill  Iron  and  Coal  Co.’s  coal ; upper  bench,  . 

Bed  C, 

16 

Dennison,  Porter  & Co.’s  coal, 

Bed  B, 

17 

Cambria  Iron  Co.’scoal ; upper  bench.  South  Fork, 

Bed  B, 

18 

Morris  Run  Coal  Co.’s  coal, 

Bloss  B, 

19 

Fall  Brook  Coal  Co.’s  coal, 

Bloss  B, 

20 

Barclay  Coal  Co.’s  coal, 

Barclay  B,  .... 

21 

Fall  Brook  Coal  Co.’s  coal,  

Seymour, 

22 

Morris  Run  Coal  Co.'s  coal,  (not  mined,) 

Seymour, 

23 

Fall  Brook  Coal  Co.’s  coal, 

Bear  Creek,  .... 

24 

Miller’s  coal ; (Tionesta,) 

Mercer, 

25 

Saltzburg  Coal  Co.’s  coal, 

Pittsburgh,  .... 

It  is  to  be  understood,  of  course,  that  that  portion  of  the 
sulphur  existing  as  sulphate  of  lime  or  as  any  other  non- 
volatile sulphate,  is  not  considered  in  this  discussion  ; but 
it  is  believed  that  the  specimens  examined  were  in  the  main 
free  from  such  compounds.  Seven  coals  with  an  average 
of  63.51  per  cent,  of  their  sulphur  existing  as  “free  sul- 
phur” lost  34.57  per  cent,  of  the  sulj)hur  by  coMng ; on 
the  other  hand,  eleven  coals  with  an  average  of  only  11.36 
per  cent,  of  the  sulphur  not  combined  with  iron,  lost  37.88 
per  cent.  Again,  two  coals  with  an  average  of  74.58  j)er 
cent,  of  the  sulphur  “free”  lost  20. 97 per  cent,  by  coking; 
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in  different  Coals,  and  the  proportion  of  the  Sulphur  which 
hy  colcing,  &c. 


Sulphur  per  cent, 
in  coal. 

Iron  per  cent,  in 
coal. 

Sulphur  required 
by  iron  to  foi  m iron 
pyrites,  (Fe  S-.) 

“Free  sulphur.” 

Per  centage  of  sul- 

phur not  combin- 
ed with  iron. 

(“Free  sulphur.”) 

Sulphur  left  in 

coke. 

Sulphur  per  cent,  j 

in  coke.  j 

Percentage  of  sul- 

phur volatilized 
by  coking. 

1.705 

1.078 

1.232 

.473 

27  74 

1.021 

1.555 

40.11 

7.566 

5.390 

6.160 

1.406 

18.58 

4.522 

7.799 

40.23 

.643 

.329 

.376 

.267 

41.52 

.861 

.579 

43.85 

.982 

.448 

.512 

.470 

47.86 

.452 

.732 

53.97 

1.941 

1.155 

1.320 

.62  i. 

31,99 

1.098 

1.808 

43.42 

4.037 

3.276 

3.744 

.293 

7.25 

2.694 

3.590 

33.26 

4.595 

3.269 

3.736 

.859 

17.69 

2.830 

4.827 

38.41 

.717 

.308 

.352 

.365 

50.90 

,344 

.577 

52.02 

.789 

.252 

.288 

.501 

63.49 

.414 

.711 

47.53 

.956 

.448 

.512 

.444 

46.44 

.492 

.840 

48.53 

.784 

.567 

.648 

.136 

17.34 

.512 

.746 

34.69 

1.118 

.812 

.928 

.190 

16.99 

.683 

1.070 

38.90 

1.960 

1.073 

1.912 

.048 

2.45 

.960 

1.470 

51.02 

3.434 

2.828 

3.232 

.202 

5.88 

2.428 

2.905 

29.29 

2.483 

1.960 

2.240 

.243 

9.78 

1.676 

2.008 

32.50 

1.792 

1.274 

1.456 

.336 

18.75 

1.012 

1.391 

43.52 

2.352 

2.018 

2.306 

.046 

1.95 

1.444 

1.768 

38.60 

.583 

.133 

.152 

.431 

73.92 

.497 

.618 

14.75 

.661 

.133 

.152 

.409 

61.87 

.561 

.693 

15.12 

.776 

■ .168 

.192 

.584 

75.25 

.56o 

.688 

27.19 

1.795 

.882 

1.007 

.788 

43.90 

1.222 

1.568 

31.92 

6.850 

5.558 

6.352 

.504 

7.35 

4.375 

5.522 

36.18 

.725 

.245 

.280 

.445 

61.37 

.526 

.672 

27.44 

1 .951 

.721 

.824 

1.127 

57.76 

.821 

1.620 

57.92 

2.257 

1.267 

1.448 

.809 

35.84 

1.305 

2.057 

42.18 

while  other  two  coals  with  only  2.20  per  cent,  of  the  sulphur 
“free”  lost  44.81  per  cent.  In  the  face  of  such  results, 
therefore,  it  would  seem  to  be  impossible  to  accept  the  state- 
ment that  all  of  the  so-called  free  sulphur  passes  off  with 
the  volatile  matters  during  the  process  of  coking. 

In  the  twenty-five  coals  examined  the  percentage  of  sul- 
phur expelled  by  coking  varies  very  much,  the  maximum 
amount  being  57.92  per  cent.,  and  the  minimum  14.75  per 
cent.  The  average  percentage  is  38.50;  and  the  average 
per  centage  of  “free  sulphur”  is  33.79. 

The  seeming  relationship  between  the  volatile  matters 
present  in  the  coal  and  the  proportion  of  the  sulphur  which 
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is  expelled  by  coking  is  a very  interesting  one.  Six  coals 
with  an  average  of  15.27  per  cent,  volatile  matter  lost  only 
25.70  per  cent,  of  their  sulphur  by  coking  ; while  in  eleven 
other  coals  with  an  average  of  36. 64  per  cent,  volatile  mat- 
ter, 43.65  per  cent,  of  the  sulj)hur  was  expelled  during  the 
process  of  coking.  The  results  obtained,  however,  are  yet 
too  unsatisfactory  to  justify  any  positive  conclusions  in  the 
matter ; yet  the  whole  tendency  of  che  investigation  is  to 
point  to  a general  relationship  between  the  percentage  of 
volatile  matters  in  the  coal  and  the  percentage  of  the  sul- 
]phur  expelled  by  coking.  And  in  this  connection  it  may 
be  stated  that — irrespective  of  the  percentage  of  coke 
which  a coal  yields — the  percentage  of  sulphur  found  in 
the  coke  is  generally  a little  less  than  was  present  in  the 
coal  from  which  it  was  made  ; yet  for  all  practical  purposes 
the  amounts  may  be  considered  the  same.  A coal,  there- 
fore, rich  in  sulphur  will  necessarily  yield  a coke  contain- 
ing a large  amount  of  this  obnoxious  element.  Twenty-live 
coals  with  an  average  of  2.138  per  cent,  sulphur  yielded 
cokes  containing  an  average  of  1.912  i^er  cent,  sulphur. 

Where,  therefore,  a careful  handling  and  subsequent 
washing  of  the  coal  will  not  remove  the  excess  of  sulphur, 
it  is  scarcely  to  be  hoped  that  this  can  be  accomplished  by 
the  usual  methods  of  coking  in  coke  ovens.  And  this  im- 
portant consideration  should  be  borne  in  mind  when  select- 
ing coals  for  the  manufacture  of  coke  for  use  in  the  blast 
furnace  or  foundry. 


§ 3S.  Phosphorus  in  Goals  and  Gohes. 

Special  attention  is  directed  to  table  D,  showing  the 
percentage  of  2^hosphorus  in  certain  coals  and  cokes.  In 
many  of  these  it  is  present  in  most  objectionable  quan- 
tity, entirely  unfitting  them  for  use  in  the  manufacture  of 
pig  iron  intended  for  conversion  into  steel  by  the  Bessemer 
or  open  hearth  processes. 

And  it  will  be  noticed  that  several  of  the  specimens  ex- 
amined from  the  Pittsburgh  coal  bed — from  which  our  sup- 


PnOSPIIORUS  IN  COALS  AND  COKES.  MM.  127 


ply  of  coal  for  coking  pui’xioses  is  so  largely  drawn — con- 
tain a most  damaging  amount.  The  xiercentage  varies  from  a 
mere  trace  to  .1248  iier  cent.,  tlie  average  of  the  twenty-four 
coals  from  this  bed  being  .0217,  equal  to  .0344  in  the  coke. 


Table  D. 


1 

1 

NAiTE  OP  COAL. 

County. 

Coal  Bed. 

, a 

|h.3 

o s 

*H. 

UJ  i.  -y 

1 

nendcrson's:  DiilTalo  township, 

Washington,  . 

Washington, 

.3GG7 

.2318 

2 

Pneris’;  DniiUard  town&hip, 

Greoiic,  .... 

Se  wick  lev,  . 

.0a.3:i» 

.0034 

3 

JMillcr's;  J lujikurd  township, 

Pittsburgh, 

.C025 

.0041 

4 

Magee's;  liulcpcndeuce  township,  . . . 

Washington,  . 

k k 

.025 1* 

.0138 

5 

Ashurt’s;  Chartiers  township,  

.019t 

.0346 

6 

Redd's;  Fallowfield  township, 

.C943* 

.1551 

7 

Now  Kugle  Works;  Carrol  township,  . . 

.0013* 

.0020 

8 

White’s;  East  Pike  Itun  township,  . . . . 

i 1, 

k k 

.1243 

.2003 

9 

Sloeinn's;  Fast  Pike  Run  township,  . . . 

k k 

.OOH 

.0018 

LO 

Peuu  Gas  Coal  Co.  ’s  YougUiogheny  shaft. 

Westmoreland, 

.0053 

.0095 

11 

Penn  Gas  Coal  Co.’s,  renn  sliaft. 

k k 

trace 

trace 

12 

Penn  Gas  Coal  Co.’s,  ScwicUley  shaft,  . . 

kk 

Iracc 

trace 

13 

AV'estinoreland  Coal  Co.’s,Sontlisidc  mine, 

kk 

.C092 

.0150 

14 

AVcslinoreland  Coal  Co.'s,  I.arimcr  mine. 

k k 

trace 

trace 

15 

'NVcstinorelaud  Coal  Co.  ’s,  Foster  mine,  . 

“ 

.0,02 

.0652 

16 

Millwood  Coal  Co.’s;  Derry  township,  . . 

n 

( k 

.0301 

.1177 

17 

Saxmau  & Co.'s;  Derry  township,  . . . . 

n 

kk 

.0167 

.0247 

18 

Saltkiburg  Coal  Co.’s;  Loyalhaiiiia  town- 
ship,   

n 

k k 

.0307 

.0452 

19 

Greeiishurg  Coal  Co.'s:  llcinplicld  town- 
ship,   

k V 

k k 

.0070 

.0107 

20 

Frick  & Co.’s;  Couucllsville  township,  . 

Fayette,  . . 

k k 

.0111 

.0161 

21  1 Totvnscnd's:  Perry  toAViisliip,  

kk 

.0022 

.0034 

trace 

22 

McConnuck  Heirs’:  Franklin  township. 

trace 

trace 

23 

Swan  1 loirs;  North  Union  township,  . . . 

kk 

trace 

.0031 

24 

Kendal's:  German  township, 

k k 

k k 

.0020 

.0074 

25 

Saylor  mil : Summit  township, 

Somerset,  . . 

.0058 

.0k56 

26 

Wilhelm  mine;  Elk  Lick  township,  . . . 

k k 

k k 

.012*"-* 

.0135 

27 

Coleman's;  Proihers  Valiev  township,  . . 

Berlin,  . . . 

.o:o5* 

.0094 

28 

Cottci's:  Raccoon  township 

Reaver, 

BedE,  . . 

.C0.38* 

.0688 

29 

Dysart  & Co.  ’s,  Wasliington  township,  . 

Cambria,  ... 

.0530 

30 

Dennison,  Forter  & Co.’s;  Allcgncny 
township,  

Blair, 

.0075 

.0103 

31 

Diehl’s:  Green  township,  

Beaver, 

Bed  D,  . . . 

trace 

trace 

32 

R.  J.  Hughes  & Co.’s;  Decatur  township. 

Clearlieid,  . . 

.Co8J 

.0107 

33 

Rockhill  Iron  and  Coal  Co.’s;  Carbon 
township,  

Huntingdon, 

k k 

trace 

trace 

34 

Jos.  Ramsey,  Jr.'s;  White  township,  . . 

Cambria,  . . 

BedC,  . . . 

.0073 

.0105 

35 

Dennison,  Porter  & Co.’s;  Allegheny 

1 township, 

Blair, 

Bed  B,  . . . 

.0053* 

.0072 

36 

1 Cambria  Ivon  Co. ’s;  Allegheny  townslhp, 

k k 

k k 

tra^'c 

trace 

37 

! Camh  ia  Iron  Co. ’s;  Concmaugh  township 

Cambria,  .... 

k k 

trace 

trace 

38 

Dvsart  & Co. 's;  Washington  townsliip,  . 

k k 

trace 

trace 

39 

Brothcriino’s;  Clearlieid  township,  . . . 

k 

k k 

trace 

trace 

40 

Savage  Colliery ; Todd  township,  . . 

Iluntlngdon,  . 

? 

.0050 

.0b98 

41 

ConnellsTillc  Coke;  Frick  & Co., 

Pittsburgh, 

.0140 

42 

Connelisville  Coke;  J.  F.  Dravo, 

k k 

.0140 

43 

CoimellsvUlc  Coke;  J.  F.  Dravo,  .... 

“ 

.0130 

♦Determinations  marked  with  a star  were  made  by  David  JIcCreath. 
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Classification  of  Coals. 


By  Pebsifor  Frazer,  Jr.,  Assistant  Geologist. 


A classification  of  natural  objects  is  usually  based  either 
upon  some  fundamental  and  permanent  attribute  of  the 
thing  itself,  (as  in  the  case  of  scientific  classifications,)  or 
it  embraces  one  or  more  generalizations  convenient  for  use 
in  ordinary  life.  Thus,  it  suffices  for  the  statistician  to 
know  that  so  many  tons  of  fish  are  annually  taken  by  our 
fishermen,  and  that  they  realize  so  many  thousands  of  dol- 
lars, whereas  to  the  student  of  natural  history  the  anatomy, 
habits,  and  relationships  of  the  animals  are  of  chief  interest, 
as  settling  their  respective  places  in  the  scale  of  animate 
nature. 

Many  different  classifications  of  coals  have  been  at- 
tempted, as  one  would  naturally  anticipate  from  the  im- 
mense extent  of  the  coal  trade,  and  the  different  localities 
whence  the  supply  was  derived. 

The  English  divisions  were  prevalent  up  to  the  date  of 
the  publication  of  the  last  geological  survey  of  the  State, 
except  so  far  as  they  were  modified  by  local  designations. 
Indeed  Professor  H.  D.  Rogers’  classifications  made  very 
little  alteration  in  the  English  nomenclature,  as  may  be  seen 
by  comparing  the  tables  given  below. 

To  commence  with  the  different  kinds  mentioned  in  lire’s 
Dictionary  of  Arts.,  Manufactures  and  Mines  of  1845  : 

“i.  Cubical  Coal. — Black,  shining,  compact,  moderately 
hard  and  easily  frangible.  Comes  out  in  rectangular  masses, 
of  which  the  smaller  portions  are  cubical.  The  ^reed’’  or 
lamellae  parallel  to  the  bed-plane  on  which  the  coal  rests. 
Of  cubical  coal  there  are  two  varieties — {a,)  open  burning  ; 
(&,)  caking.  The  latter  is  available  as  a fuel,  no  matter  how 
small  its  j)articles  may  be,  and  is  the  true  smith  coal,  form- 
ing a vault  in  front  of  the  bellows,  {a. ) The  open  burning 
coal  is  known  as  rough  or  clod,  coal  from  the  large  masses 
in  which  it  is  taken  out,  and  cherry  coal  from  the  cheerful 
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blaze  Avith  which  they  spontaneously  burn ; whereas  the 
caking  coals,  like  some  of  those  from  New  Castle,  require 
to  be  frequently  poked  in  the  grate. 

Slate  or  Splint  Coal. — Color,  dull  black,  very  com- 
pact, much  harder  and  less  frangible  than  the  last.  Readily 
fissile,  like  slate,  but  powerfully  resists  the  cross  fracture, 
Avhich  is  conchoidal.  Specific  gravity,  1.26  to  1.40.  In 
working  it  separates  into  large  quadrangular  sharp-edged 
masses.  It  burns  AAithout  caking,  Avith  much  flame  and 
smoke,  unless  judiciously  supplied  Avith  air,  and  leaves  fre- 
quently a considerable  bulk  of  white  ashes.  Good  coal  of 
the  Glasgow  field  Dr.  Ure  found  to  have  a specific  gravity 
of  1.266,  and  to  consist  of  70.9  C ; 4.3  H ; 24.8  0. 

“5.  Cannel  Coal. — Color,  betAveen  vek-et  and  grayish 
black ; luster  resinous ; fracture,  even ; fragments,  trape- 
zoidal. Hard  as  splint  coal.  Specific  gravity,  1.23  to  1.28. 
In  working  it  is  detached  in  four-sided  columnar  masses. 
Often  breaks  conchoidal,  like  pitch ; kindles  very  readily, 
and  burns  with  a bright,  Avhite,  projective  flame.  Cannel 
Coal  from  Woodhall,  near  GlasgOAv,  consists,  by  Dr.  lire's 
analysis,  as  folloAvs  : Specific  gravity,  1.228,  C 72.22,  H 3.93, 
0 21.05,  (Avith  a little  nitrogen,  about  2.8  in  100  parts.) 

Glance  Coal. — ‘Color,  iron-black,  with  an  occasional 
iridescence  like  that  of  tempered  steel;  luster,  in  general, 
splendent,  shining,  and  imperfect  metallic.  It  does  not 
soil,  is  easily  frangible,  and  has  flat  conchoidal  fracture, 
and  sharp-edged  fragments.  It  burns  without  flame  or 
smell,  except  when  sulphurous,  {sic)  and  it  leaves  a white- 
colored  ash.  It  produces  no  soot,  and  seems  indeed  to  be 
merely  carbon,  or  coal  deprived  of  its  volatile  matter  and 
bitumen,  and  converted  into  colie  from  subterranean  calci- 
nation., {sic)  frequently  fiom  contact  with  whin  dikes.’’ 
Abounds  in  Ireland  under  the  name  of  Kilkenny  coal.  In 
Scotland  it  is  called  ‘blind  coal,’  and  in  Wales  ‘malting 
or  stone  coal.’  It  contains  90  to  97  per  cent.  C,  specific 
gravity,  1.3  to  1.6,  increasing  with  the  proportion  of  earthy 
impurities.”* 


9 MM. 


*Ure’s  Diet.  Ed.  1845,  p.  969. 
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In  Watt’s  Dictionary  of  Chemistry^  vol.  I,  p.  1032: 

‘ ‘ The  following  appears  to  be  as  satisfactory  a classifica- 
tion of  the  more  important  kinds  (of  coal)  as  is  possible, 
together  with  an  indication  of  their  characteristic  differences 
and  of  the  localities  whence  they  are  obtained. 

“i.  Lignite  or  Brown  Coal  generally  maintains  its  lam- 
ellar or  woody  strnctnre.  Yields  a powdery  coke  in  the 
form  of  the  original  lumps.  Brittle,  burns  easily,  but  often 
contains  from  30  to  40  per  cent,  of  Avater. 

‘ ‘ '2.  Bituminous  or  Caking  Coals. — The  most  extensively 
diffused  and  valuable  of  the  English  coals.  Are  of  various 
shades  of  brown  and  black  ; emit  much  gas  on  heating. 

“a.  Caking  Coal. — Sj^linters  on  heating,  but  the  frag- 
ments then  fuse  together  into  a semi-pasty  mass. 

“ C lierry  Coal  or  soft  coal. — Luster  very  bright.  Does 

not  fuse.  Ignites  well  and  burns  raj)idly. 

“ c.  Splint,  Rough,  or  Hard  Coal. — Black  and  of  glisten- 
ing fracture.  Does  not  ignite  readily,  but  burns  up  to  a 
clear,  hot  fire,  constituting  a good  house  coal. 

“(Z.  Cannel  Coal  (Parrot  Coal  of  Scotland). — Of  dense, 
compact,  and  even  fracture,  conchoidal  in  every  direction. 
Takes  a polish  like  jet.  Splinters  in  the  fire,  and  burns 
clearly  and  brightly. 

“4-.  Anthracite,  Stone  Coal,  or  Culm. — The  densest, 
hardest  and  most  lustrous  of  all  varieties.  Burns  with 
little  flame  and  no  smoke,  but  gives  a great  heat.  Contains 
very  little  volatile  matter.  Splinters  when  heated,  and 
ignites  with  difficulty.  Color  deep  black,  fracture  lamel- 
lar, parallel  to  bed  of  deposit.  Conchoidal  in  cross  frac- 
ture. Applied  successfully  to  smelting,  and  much  valued 
as  a steam  coal  in  the  navy. 

“5.  Steam  Coal. — Approaches  nearly  to  anthracite.  It 
does  not  crumble  into  small  pieces  under  friction,  and  is 
hence  well  adapted  for  stowage.  It  also  emits  little  smoke.” 

The  most  careful  classification  yet  made,  as  well  as  the 
one  which  concerns  us  most  nearly  from  the  fact  that  the 
types  on  which  the  classification  is  based  are  from  our  own 
district,  is  that  of  Prof.  H.  D.  Rogers,  p.  983,  Vol.  II,  Part 
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2,  of  his  ^’‘Geology  of  Pennsylvania f published  in  1858. 
He  says : 

“Subdividing  the  whole  class  of  substances,  which  we 
call  coal  in  accordance  with  their  most  natural  characters, 
we  find  them  to  arrange  themselves  into  the  following  four 
principal  groups,  in  the  order  of  diminishing  carbon  and 
augmenting  hydrogen. 

“Anthracites. — Volatile  matters  below  6 per  cent. 

“Semi-anthracites. — Volatile  matters  below  10  per  cent. 

“Semi-bituminous. — Volatile  matters  between  12  and  18 
per  cent. 

“Bituminous. — Volatile  matters  above  18  per  cent. 

“ These  convenient  distributions,  ‘which  have  crept  ex- 
tensively into  use  since  first  proposed  by  me,’  are  retained 
as  a basis  of  a general  classification  which  recognizes  three 
main  orders,  viz.  : Anthracites,  Common  Bituminous  and 
Hydrogenous  P 

In  the  following  table  will  be  found  a condensed  form  of 
the  definitions  which  he  applies  to  the  coals : 


Anthracite, 


fC, 

|h, 

fHard  or  dry.  O and  N, 
I Water, 

lAshes, 

/?■ 


94  to  90  per  cent. 
Ito  3 “ 

Ito  3 “ 

llo  2 “ 

3to  4 “ 


L 


Semi 

or 

gaseous. 


84.0  per  cent. 


Common 
Bituminous.) 
Coal. 


r Seml-Blttu- 
minous. 


I Water  expeUed  at  212°,  2.5 

lEarthy  matter,  6.0  “ 

1 Cherry. 

(Splint.  rCarbon,  52to84p.  c. 

rSp.  gr.  1.269  Average  -i  Volatile  H.  Cs,  12  to  48  “ 

« , , C,  76.0  proximate  N Earthy  matter,  2 to  20  “ 
t^aKing.j  5.0  analyslsofH  Sulphur,  1 to  3 “ 

LAsh,  1.5  the  order.  J LWater@212°,  1 to  4 “ 


. Bituminous. 


rMore  C and  H.  than  cak-  r C, 

I ing  coai,  and  leaves  Ultl-  H, 
Cherry.-i  about  10  per  cent,  of  I mate  N, 
ash.  I anal-  O, 

LSpeciflc  gravity,  1.255.  I ysis.  S, 

L Ash, 

Snilnt  5 Specific  gravity,  1.29. 

( 9 per  cent,  ash  is  best. 

Hydroge-  ( Cannel  coal,  minimum  yield  of  gas,  9,000  cubic  feet  per  ton. 

nous  or  < Shaly  (Torbanehill. ) 

Gas  Coal.  ( Asphaltic  (Albert  Mine. ) 


5 toSOp.c. 
5 to  6 “ 

1 to  2 “ 

4 to  10  “ 
0.4  to  3 “ 

3 to  10  “ 


This  classification  of  Prof.  Rogers,  whilst  perhaps  con- 
venient for  commercial  purposes,  is  faulty  in  theory,  and 
the  cause  of  much  confusion  in  discussing  the  proper  place 
to  which  different  coals  should  be  assigned,  because  ele- 
ments are  introduced  into  the  definition  which  are  unessen- 


132  MM.  REPORT  OF  PROGRESS.  A.  S.  McOREATH. 

tial  to  the  fuel  proper,  but  of  which  the  variation  neverthe- 
less will  cause  an  apparent  variation  in  the  essential  con- 
stituents of  the  coal,  i.  e.,  its  ignitible  constituents. 

It  is  not  claimed  here  that  some  such  definition  may  not 
serve  a good  purpose  among  coal  dealers  by  implying  in 
one  word  a number  of  different  ideas,  but  the  inevitable 
result  of  an  attempt  of  this  kind  is,  1st,  to  enormously  in- 
crease the  vocabulary  necessary  for  transmitting  ideas,  and, 
2d,  to  prevent  the  exact  expression  of  slight  shades  of 
difference  where  there  happens  to  be  no  corresponding  word 
for  such  shades.  Like  the  Chinese  language,  it  makes  a 
word  stand  for  a whole  sentence  ; but,  also  like  the  Chinese, 
it  demands  an  inordinately  large  number  of  words. 

As  an  illustration  of  some  of  the  bad  effects  of  such  a 
system  (at  least  for  systematic  classification)  let  us  suppose 
that  we  have  a pure  coal  corresponding  to  each  of  the  limits 
which  Professor  Rogers  sets  for  bituminous  coals,  viz. : 

1st.  Fixed  carbon,  84  per  cent.;  volatile  hydrocarbons, 
12;  that  is  to  say,  one  part  of  volatile  hydrocarbons  to  7 
parts  of  fixed  carbon. 

2d.  Fixed  carbon,  62,  and  volatile  hydrocarbons,  48= 
13  : 12. 

If  we  mix  the  first  of  these  materials  with  various  weights 
of  impurities,  we  shall  have  substances  whose  constitution 
is  expressed  in  the  following  table  : 


I. 

II. 

III. 

IV. 

Impurities,  

Per  cent.. 

. 20 

28 

36 

44 

Fixed  carbon,  

(i  U 

70 

63 

56 

49 

Volatile  hydrocarbons,  . . 

a (( 

. 10 

9 

8 

7 

In  tlie  second  case  the 

table  would  be 

I. 

II. 

III. 

IV. 

Impurities,  . 

Per  cent.,  , 

0 

25 

50 

75 

Fixed  carbon,  

a 

. 52 

39 

26 

13 

Volatile  hydrocarbons,  . . 

((  (( 

. 48 

36 

24 

12 

Yet  the  fuel  portion  of  all  the  mixtures  in  the  first  table  is 
the  same,  viz.,  a bituminous  coal  of  the  composition  C:  V. 
H-C. : : 87.6 : 12.6,  and  that  of  all  the  mixtures  in  the  second 
C : V.  H-C  : : 62  : 48.  The  foreign  impurity  is  the  only 
item  of  difference  between  the  analyses  of  each  table. 

In  other  words,  if  the  important  allowance  be  made  for 
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impurities,  most  of  wliicli  are  accidental  in  tlie  formation 
of  the  coal,  we  see  by  the  first  table  that  one  of  the  coals, 
reckoned  at  present  to  the  bituminous  series,  might  de- 
scend to  the  composition  of  a dry  anthracite,  by  impurities 
introduced  into  it  after  it  was  mined,  if  these  impurities 
did  not  remove  it  from  the  catalogue  of  commercial  fuels. 

By  the  second  table  it  is  observed  that  by  the  same  means 
a fat  hydrogeneous  coal  might  be  so  modified  by  foreign 
substances  that,  if  the  latter  be  neglected,  it  could  be 
placed  in  the  category  of  a semi-anthracite.  Neither  is 
such  a large  amount  of  impurity  an  anomaly,  nor  does  it 
affect  the  character  of  the  coal,  except  commercially.  The 
‘ ‘ bone  ’ ’ and  roof  shales  ought  to  be  able  to  indicate  the 
character  of  their  coals  almost  as  well  as  the  coals  them- 
selves, and  though  the  materials  are  not  here  at  hand  to 
prove  that  they  would  do  so,  it  is  nevertheless  quite  possi- 
ble that  they  would. 

The  true  method  to  be  pursued  in  obtaining  comparative 
data  for  coals  is  indicated  by  Prof.  Walter  R.  Johnson, 
in  his  unrivaled  report  to  the  United  States  Government, 
in  1844,  on  American  Coals ; and  consists  in  giving  the 
ratio  of  volatile  to  fixed  combustible  matter. 


CUMBBELANt)  COALS. 


Pennsylvania  Coals. 


I.  New  York  and  Maryland  Mining 
Co. 

II.  John  Neff’s,  near  Frostburg, 
above  Cumberland. 

III.  William  Easby,  “coal  in  store,” 

Cumberland,  Md. 

IV.  Easby  & Smith,  “coal  in  store” 

mine. 

V.  Atkinson  & Templeman,  Dan’s 

Mt. 

VI.  Cumberland  (for  Navy  Yard  use). 


VII.  Dauphin  and  Susquehanna. 

VIII.  Blossburg. 

IX.  Lycoming  County  (near  Ral- 
ston). 

X.  Queen’s  Run. 

XI.  Karthaus. 

XII.  Cambria  County,  ten  miles 
from  Hollidaysburg. 


A synoptical  table,  containing  the  analyses,  specific  grav- 
ity, etc.,  of  the  above  coals,  is  printed,  p.  304  of  Prof. 
Johnson’s  Report^  as  summing  up  the  information  obtained 
in  regard  to  this  class  of  coals. 

The  ratios  of  volatile  to  fixed  combustible  matter  {i.  e. 
the  quotient  obtained  by  dividing  the  percentage  of  the 
former  into  that  of  the  latter)  here  follows : 
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I. 

II. 

III 

rv. 

V. 

VI. 

Cumberland  Coals, 

5.971 

5.880 

5.089 

4.786 

4.937 

5.000 

VII. 

nil 

IX. 

X. 

XI. 

XII. 

Pennyslvania  Coals, 

. 5.374 

4.946 

5.181 

4.046 

4.110 

3.656 

Professor  Rogers, 

in  his 

Essay 

on 

the  “ 

Classification 

Coals,”  in  Vol.  II,  part  2,  of  his  Geology  of  Pennsylvania, 
(1858, ) p.  989,  appears  in  one  sentence  to  recognize  the  im- 
portance of  this  ratio,  though  he  nowhere  makes  it  an  es- 
sential factor  of  his  system,  unless  it  be  in  a table  which 
will  be  considered  shortly.  He  remarks : 

“The  distinctive  properties  of  the  different  kinds  of  coal 
are  determined  mainly,  though  not  altogether,  by  the  rela- 
tive proportions  of  solid  carbon  and  volatile  matter  which 
they  severally  contain.” 

Also : ‘ ‘ The  essential  difference  between  the  bituminous 
coals  and  the  anthracites  is,  not  that  the  latter  contain  no 
gases  or  volatile  matter,  for  they  sometimes  possess  as 
much  as  9 or  10  per  cent.,  but  that  they  are  destitute  of 
those  chemical  compounds  of  the  gases  and  the  carbon 
known  as  bitumen.” 

On  referring  to  the  analyses  of  the  coals  whose  ratio  of 
combustibles  is  thus  given,  it  will  be  acknowledged  that 
the  uniformity  of  these  results  is  satisfactory,  considering 
that  the  percentage  of  fixed  carbon  varies  between  68.438 
and  76.688;  the  volatile  substances  between  12.309  and 
19.019  ; and  the  ash  between  7.000  and  13.961. 

And  as  to  minor  differences,  be  it  observed  that  the  neces- 
sary connection  of  these  beds  with  each  other  has  not  been 
made  out  by  Professor  Johnson,  who  only  associates  them 
together  for  temporary  convenience. 

It  is  not  always  easy  to  simplify  the  method  of  stating 
this  ratio  to  the  form  adopted  in  Professor  Johnson’s  table 
as  above,  for  to  be  applicable  it  must  include  all  kinds  of 
coals,  including  the  “Hydrogenous  or  Gas  Coals,”  whose 
percentage  of  volatile  is  greater  than  that  of  fixed  combus- 
tible matter.  In  this  case  a single  number,  viz.  : a quotient 
of  yoi/h-oT  would  be  a fraction,  and  this  is  to  be  avoided  if 
possible.  Of  course  where  the  water  is  also  considered  the 
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plan  of  expressing  the  ratio  by  a single  number  is  impos- 
sible. 

Such  ratios  introduced  into  the  discussions  of  the  natural 
fuels  have  the  same  right  of  existence,  and  would  fill  very 
nearly  the  same  role  in  such  discussions  that  the  silica,  pro- 
toxide, and  sesquioxide  ratios  do  in  the  analytical  formulae 
of  minerals.  It  would  be  too  much  to  say  that  either  method 
would  permit  of  a rigid  division  into  classes,  since  there 
are  transition  forms  which  always  will  prevent  such  abso- 
lute divisions  of  natural  objects  ; but  these  cases  will  form 
a small  portion  of  the  whole  number,  and  the  handling  of 
the  rest  will  be  much  simplified. 

In  the  tables  constructed  with  due  regard  to  the  above 
consideration,  the  first  number  indicates  the  percentage 
amount  of  fixed  carbon  in  the  proportion.  The  next  number 
refers  to  the  volatile  combustible  matter.  Here  the  analogy 
ceases  in  most  cases,  since  we  have  determined  above  to  re- 
gard the  coal  as  essentially  a mixture  of  gas,  carbon,  and 
impurity,  under  which  latter  term  we  include  water,  ash, 
sulphur,  phosphorus,  and  whatever  is  not  a necessary  factor 
of  the  fuel ; wliether  held  in  the  fossil  fiber  of  the  coal- 
plant  or  separated  by  ignition ; whether  oxidized  or  vol- 
atilized. 

A few  considerations  regarding  these  impurities  wiU  be 
found  further  on. 

To  repeat : In  most  cases  the  analogy  between  the  oxygen 
ratio  of  minerals  and  the  combustible  ratio  of  the  fuels  will 
cease  at  the  second  term,  or  as  if  there  were  simply  the 
oxygen  of  the  electro-negative  to  be  compared  with  that  of 
the  electro-positive  elements.  But  just  as  in  this  latter 
case  it  is  found  most  convenient  to  separate  the  electro- pos- 
itive elements  by  their  quantivalences,  or  valences,  and 
thus  to  make  a proportion  of  several  terms ; so  it  will  lie 
found  best  to  add  a third  term  to  those  expressing  the  fixed 
and  gaseous  combustibles  for  the  purpose  of  eliminating  an 
error  which  is  likely  to  occur  in  estimating  the  hygroscopic 
moisture. 

All  those  who  have  had  any  experience  in  the  analysis  of 
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coals  are  aware  that  no  operation  during  the  analysis  re- 
quires so  much  care  as  the  water  determination. 

From  amidst  the  mass  of  testimony  from  numerous  chem- 
ists on  this  subject,  I select  that  of  Prof.  Wormley,  in  the 
Reports  of  the  Ohio  Geological  Survey^  who  states  that  a 
a given  sample  of  coal  loses  less  weight  when  raised  to  240° 
than  at  212°.  Mr.  A.  S.  McCreath,  the  chemist  of  the 
present  Geological  Survey  of  Pennsylvania,  in  his  descrip- 
tion of  methods,  alluding  to  this  observation  {^Report  M. , 
Second  Geological  Surrey  of  Pennsylvania,  1874-75,  p.  28,) 
adds  that  “ this  was  not  found  to  be  the  case  with  the  coals” 
he  ‘ ‘ examined  from  this  State,  for  in  every  instance  was 
the  loss  greater  when  the  coal  was  dried  at  225°  than  at 
212°.” 

It  follows,  however,  from  these  observations  that  the  less 
loss  must  amount  to  an  increase  of  weight  through  oxida- 
tion, accompanied  very  often,  also,  by  an  actual  disengage- 
ment of  volatile  hydrocarbons  by  distillation  at  even  these 
low  temperatures.*  So  that  the  resultant  will  be  the  sum 
of  a number  of  positive  and  negative  quantities  depending 
upon  the  character  of  the  coal,  and  the  ease  with  which  its 
composition  is  changed  by  heat.  That  the  actual  constitu- 
tion of  the  coals  is  thus  changed  to  a greater  or  less  extent 
seems  undoubted. 

If,  now,  part  of  the  volatile  substances  which  should  have 
been  reckoned  to  the  combustible  hydrocarbons  have  been 
expelled  with  the  moisture,  the  gas-carbon  ratio  will  be 
affected  by  it,  and,  in  cases  where  the  known  character  of 
the  fuel  permits  a close  approximation  to  the  true  amount 
of  its  moisture,  this  correction  should  be  made  in  the  form 
of  a third  term  to  the  proportion.  When  this  appears  with- 
out other  explanation,  it  is  understood  to  refer  to  the 
moisture,  thus,  C:  Y.  H-C. : W=Fixed  carbon:  volatile 
hydrocarbons ; water. 

It  is  unfortunate  that  in  the  coal  analyses  cited  l)y  Pro- 
fessor Rogers,  including  those  of  Professor  Johnson,  no  at- 
tempt has  been  made  to  separate  the  moisture  from  the  vol- 


*See  remark  of  Varrentrapp,  quoted  from  Rothwell,  by  McCreath,  p.  33. 
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atile  hydrocarbons,  all  being  considered  alike  volatile  mat- 
ter. This  fact  vitiates  any  classification  which  may  be  based 
on  such  analyses. 

A list  of  sixteen  analyses  of  “hard  dry  anthracites”  from 
Rogers’s  final  Report,  vol.  II,  part  2,  pp.  969,  970,  is  given 
in  the  following  table,  together  with  two  extra  columns 
showing  the  percentage  of  fixed  carbon  and  volatile  matter, 
calculated  according  to  the  principles  stated  above : 


Table  I. — Hard  Dry  Anthracites. 


ROGERS’S 

ANALYSES. 

PERCENTAGE  OP 
CONSTITUENTS  OP 
FUEL. 

S3 

O 

P 

u 

u 

o 

•w 

iter,  and 
rities. 

1 

Total. 

a 

o 

xj 

u 

CQ 

s . 

.o  t, 

c 

O 

-o 

V 

X 

PR 

© 

O 

t> 

- s 

CO 

<1 

O 

© 

© 

> 

V.  H-C. 

1.  Rhode  Island,  . . 

77.00 

3,00 

20.00 

100 

96.25 

3.75 

25.66 

2.  Nesquehoning,  10-foot  vein, 

3.  Summit  Mines  of  Lehigh  County,  . . 

86.60 

6.40 

7,00 

100 

93.11 

6.89 

13.51 

88.50 

7.50 

4.00 

100 

92.19 

7.81 

11.80 

4.  Summit  Mines  of  Lehigh  County,  . . 

87.70 

6.00 

5.70 

100 

93.00 

7.00 

13.28 

5.  Tamaqua  Coal  D.,  East, 

92.07 

5.03 

2.90 

100 

94.82 

5. 18 

18.30 

6.  Tamaqua  Coal  E.,  East, 

89.20 

4.54 

6.26 

100 

96.10 

3.90 

24.64 

7.  Tamaqua  Coal  R.,  Sharp  Mountain,  . 

87.45 

7.55 

5.00 

100 

92.05 

7.95 

11.57 

S.  Tuscarora, 

88  20 

7.50 

4.30 

100 

91.38 

8.(2 

10.60 

9.  Beaver  Meadow, 

90.20 

2.52 

7.28 

100 

97.28 

2.72 

35.76 

10.  Schcnoweth  Bed,  E.  Norwegian,  . 

11.  Third  Coal,  Nealy’s  Tunnel,  near 

94.10 

1.40 

4.50 

100 

98.53 

1.47 

67.02 

Pottsvllle, 

89.20 

5.40 

5.40 

100 

94.29 

5.71 

16.51 

12.  Forest  Improvement,  

90.70 

3.07 

6.23 

100 

96.72 

3.28 

29.48 

13.  Sharp  Alountaln, north  of  Pine  Grove, 

80.57 

7.15 

12.28 

100 

91.85 

8.:5 

11.27 

14.  Lykens  Valley,  

6.88 

9.28 

100 

92.41 

7.  .59 

12. 17 

15.  Shamokin, 

89.90 

6.10 

4.00 

100 

93.64 

6.36 

14.71 

16.  Black  Spring  Gap, 

82.47 

9.53 

8.00 

100 

89.63 

10.37 

8.64 

No.  1 was  analyzed  by  Hayes;  Nos.  2,  3,  4,  5,  6,  7,  8,  and  13,  by  the  First  Geological  Survey 
of  Pennsylvania;  Nos.  9,  10,  11,  12,  14,  15,  and  16,  by  Prof.  W.  K.  Johnson. 


A similar  table,  with  similar  added  columns  of  the  semi- 
anthracites  from  the  same  source  here  follows : 
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Table  II. — Semi- Anthracites. 


ROGERS’S 

ANALYSES. 

Total. 

PERCENTAGE  OF 
CONSTITUENTS  OF 
FUEL. 

Fixed  Carbon. 

j Volatile  Matter. 

*0 

fl 

p3  ^ 

V'-' 

ca 

o 

.Q 

U 

93 

o 

o 

Volatile  Combus- 

tible Matter. 

c 

V.  H-C 

1.  Black  Spring  Gap,  Lea  Vein,  . . . . 

88.84 

8.96 

2.20 

100 

90.83 

9.17 

9.90 

2.  Black  Spring  Gap,  Gray  Vein,  .... 

81.62 

9.78 

8.60 

100 

89.30 

10.70 

8.35 

3.  Lykens  Valley,  Third  Bed, 

88.25 

8.85 

2.90 

100 

90.83 

9.17 

9.90 

4.  Zerbe’s  Eun, 

84.25 

7.31 

8.44 

100 

92.01 

7.99 

11.51 

5.  Wilkes-Barre,  AVarden’s  Bed,  . . . . 

88.90 

7.68 

? 

100 

92.04 

7.90 

11.56 

6.  Carbondale,  

90.23 

7.07 

2.70 

100 

92.73 

7.27 

12.75 

7.  Black  Spring  Gap,  gray  band  of  Gray 

Vein, 

81.40 

11.40 

7.20 

100 

87.72 

12.28 

7.14 

8.  Gold  .Mine  Gap,  Peacock  Vein,  . . . 

82.15 

10.95 

6.80 

100 

88.23 

11.77 

7.49 

9.  (}old  Mine  Gap,  Ileister  Vein,  .... 

81.47 

10.43 

8.10 

100 

88.65 

11.35 

7.81 

10.  Eausch  Gap,  Dauphin,  Peacock  Vein, 

77.23 

10.57 

12.10 

100 

87.96 

12.04 

7.30 

11.  Yellow  Spring  Gap,  

79.55 

10.95 

9.50 

100 

87.90 

12.10 

7.26 

12.  Battling  Eun,  Dauphin, 

74.55 

13.75 

? 

100 

84.42 

15.58 

5.41 

Nos.  1 and  2 analyzed  by  Prof.  W.  E.  Johnson;  Nos.  3.  5,  6,  7,  8,  9,  10,  11,  12,  First  Geologi- 
cal Survey  of  Pennsylvania;  No.  4,  Hayes  (menu  of  6 analyses.) 

The  following  is  a list  of  the  semi-bituminous  coals  from 
the  same  source  and  place : 

Table  III. — Semi-Bituminous  Goals. 


PRINTED 

ANALYSES. 

Total. 

PERCENTAGE  OP 
CONSTITUENTS  OP 
FUEL. 

Fixed  Carbon. 

^ Volatile  Matter. 

i 

Ash,  Water,  and 
Impurities. 

Fixed  Carbon. 

j Volatile  Combus- 
tible Matter. 

c 

V.  H-C. 

1.  Big  Fiats,  a 

76.94 

15.06 

8.00 

100 

83.63 

16.37 

5.10 

2.  Broad  Top,  Hopewell  Mine,  a ...  . 

88.80 

11.20 

O.OOc 

100 

88.80 

11.20 

7.93 

3.  Blossburg,  a 

73.11 

15.27 

11.62 

100 

82.62 

17.39 

4.75 

4.  Lycoming  Creek,  a . . 

71.53 

14.48 

13.99 

100 

83.16 

16.34 

5.09 

5.  N.  Y.  and  Maryland  Mining  Co.,  b . 

73.50 

14.10 

12.40 

100 

84.13 

15.87 

5.30 

6.  Neff’s,  b 

71.53 

15.13 

10.34 

100 

83.12 

16.88 

4.92 

7.  Easby’s  Coal  in  Store,  b 

76.27 

15.65 

8.08 

100 

82.97 

17.03 

4.87 

8.  Atkinson  & Templeman’s,  b 

76.69 

15.93 

7.33 

100 

82.75 

7.25 

11.41 

9.  Easb5'  & Smith’s,  b 

74.29 

16.42 

9.29 

100 

81.80 

18.11 

4.52 

10.  Cumberland,  Navy  Yard,  6 

68.44 

17.28 

13.98d 

100 

79.84 

20.16 

3.96 

a Analyzed  by  Penn.  Geol.  Survey.  6 Analyzed  by  Prof.  W.  E.  Johnson, 

c An  unaccountable  blunder  in  the  tables  makes  this  4 per  cent,  of  impurities,  after  the  100 
per  cent,  has  been  accounted  for.  In  many  places  these  analyses  of  coals  of  Eogers’s  Survey 
show  signs  of  carelessness.  This  impurity  has  been  stricken  out,  but  this  is  not  probably  the 
right  correction. 

d An  error  here  of  0.41  per  cent.  In  excess. 
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The  table  of  bituminous  coals,  numbering  19,  which  fol- 
lows in  Rogers’s  Report,  is  composed  entii’ely  of  analyses 
by  Professor  W.  R.  Johnson,  and  in  these  the  calculation 
is  made  on  the  principle  advocated  in  this  paper,  viz.,  by 
making  the  fixed  carbon  and  volatile  matter  together=100. 
The  ash  is  ascertained  directly  from  the  analyses,  while 
these  other  ratios  must  have  been  the  subject  of  after-com- 
putation ; yet  there  is  nothing  to  indicate  that,  in  the 
columns  giving  volatile  matter  and  fixed,  carbon  in  100 
parts,  a different  system  from  the  foregoing  has  been  in- 
troduced. 


Table  IY. — Bituminous  Coal. 


JOHNSON’S 

ANALYSES. 

c 

V.  H.c. 

Earthy  Matter  in  100  parts 
j of  the  Coal. 

1 Fixed  Carbon. 

1 

j Volatile  Matter, 

s 

cc 

1.  Lick  Run,  Lycoming  County, 

79.28 

20.72 

100 

3.82 

13.07 

2.  Queen's  Run,  below  FarrandsYille, 

78.28 

21.50 

100 

3.64 

4.60 

3.  Snow-Shoe  Mine, 

78.80 

21.20 

100 

3,71 

2.07 

4.  Moshannon  Creek,  near  Philipsburg, 

70.50 

29.50 

100 

2,39 

6.10 

5.  Speed’s  Mine,  16  miles  from  Philipsburg, 

79.60 

20.40 

100 

3.90 

a 12.00 

6.  Leach’s  Mine,  ITj  miles  from  Philipsburg, 

79.68 

20.32 

100 

3.92 

11.75 

7.  Upper  part  of  large  bed,  Ralston, 

79.50 

20.50 

100 

3.88 

5.00 

8.  Karthaus,  Lower  Seam, 

75.20 

24.80 

100 

3.03 

4.70 

9.  Reed’s  6-foot  vein,  CurwinsvUle, 

73.00 

27.00 

100 

2.70 

5.30 

10.  Bear  Creek,  Blossburg,  

68.00 

32.00 

100 

2.12 

5.20 

11.  Warner’s  5-foot  vein,  Caledonia, 

63.00 

37.00 

100 

1.70 

8.50 

12.  Warner’s  3-foot  vein,  Caledonia, 

61.80 

38.20 

100 

1.61 

7.20 

13.  Blairsville  Large  Bed, 

69.00 

31.00 

100 

2.22 

4.00 

14.  Sandy  Ridge,  4 miles  from  Shippensville, 

56.80 

43.20 

100 

1.31 

7.00 

15.  Cannel  Coal,  6 mUes  east  of  Franklin, 

47.22 

52.78 

100 

0.89 

17.68 

16.  Cannel  Coal  from  Greensburg, 

64.00 

36.00 

100 

1.77 

33.88 

17.  Conneant  Lake, 

61.25 

38.75 

100 

1.50 

1.80 

18.  Near  Greenville, 

40.50 

59.50 

100 

0.68 

1.70 

19.  Near  Orangeville,  

56.25 

43.75 

100 

1.28 

2.80 

a In  Rogers’s  Report  this  Is  printed  120,  probably  Intended  for  12.0. 

[Professor  Frazer  then  copies  a group  of  Mr.  McCreath’ s 
analyses,  of  the  Waynesburg  Main  Coal,  Upper  bench, 
(Nos.  164,  8,  150,  151,  152) ; a group  of  the  Waynesburg, 
Lower  bench,  (155,  154,  7,  156,  153) ; another  group  of  the 
W aynesburg  Lower  bench,  (157,  158,  148,  149) ; and  says ; 

The  following  table  expresses,  in  a condensed  form,  the 
percentage  of  hydrocarbons  in  all  the  above-mentioned 
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specimens  from  the  Waynesburg  Bed,  assuming  the  sum 
'of  the  fixed  carbon  and  volatile  hydrocarbons  to  be  together 
equal  to  100,  and  neglecting  the  bench  to  which  each  be- 
longs, and  omitting  fractions. 


151 

149 

8 

150 

154 

155 

164 

7 

156 

152 

158 

153 

Numbers, 

157 

148 

Percent,  of  Vol.  H-Cs.(C+H-C=100)  . . 

47 

46 

44 

43 

42 

41 

40 

39 

In  other  words,  the  most  gaseous  representative  of  the 
Upper  bench  of  the  Waynesburg  coal  is  No.  151,  from  Hope- 
well  township,  Washington  county.  Pa.,  and  the  least  gase- 
ous from  the  same  bench.  No.  164,  from  Jefferson  township, 
Greene  county;  while  that  representative  of  the  lower  bench 
richest  in  volatilizable  fuel  is  No.  149,  from  Pleasant  Valley, 
Washington  county,  (very  nearly  like  No.  151, ) and  the  i)oor- 
est  is  No.  7,  Cumberland  township,  Greene  county,  (very 
nearly  the  same  as  No.  164.) 

[He  then  gives  the  three  analyses  of  the  Sewickley  bed, 
(MM,  page  9);  and  thirty-three  of  those  of  the  Pittsburgh 
coal,  (MM,  pages  11  to  29,)  “to  show  the  modifications  of 
comx)Osition  which  take  place  in  different  parts  of  the  same 
coal  bed,  and  become  very  apparent  when  expressed  in  the 
term  of  fuel  ratio.”] 

On  comparing  the  two  first  tables  it  will  be  observed  that 
Prof.  Kogers  has  slighted  his  own  general  classification  in 
the  examples  he  furnishes  of  its  various  members;  for  if  a 
semi- anthracite  be  characterized  by  a greater  percentage  of 
volatile  combustible  matter  than  a hard  dry  anthracite, 
then  Nos.  1,  3,  4,  5,  and  6 of  Table  II,  do  not  belong  there, 
since  No.  16,  Table  I,  has  a higher  percentage  of  volatile 
combustible  matter  than  any  of  them,  according  to  his  own 
tables. 

But  it  is  not  in  examples  of  this  kind,  where  superior 
coals  have  been  selected  and  submitted  to  analysis,  that  the 
urgency  of  a better  basis  on  which  to  arrange  them,  be- 
becomes  most  apparent.  It  matters  not  whether  the  article 
for  which  a place  in  the  category  is  sought  be  a commercial 
commodity  or  not,  its  relation  to  the  purer  varieties  of  its 
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own  kind  should  be  plain.  An  example  will  suffice  to  il- 
lustrate this. 

A recent  examination  of  the  carbonaceous  slates,  known 
as  the  Hudson  River  group,  and  which  form  extensive 
slopes  along  the  flank  of  the  North  or  Kittatinny  Mountain 
in  this  State,  rendered  it  interesting  to  ascertain  the  quan- 
tity of  carbon  present  in  those  slates,  and  also  its  nature. 
These  slates,  lying  geologically  7,000  meters  below  the  Car- 
boniferous and  the  carbon  associated  with  them,  with  the  un- 
derlying lower  Silurian  limestone,  and  with  the  still  lower 
Huronian  or  Laurentian  rocks,  have  generally  been  con- 
sidered to  be  graphitic,  or  at  least  anthracitic. 

Analysis,  however,  proved  that  these  black  strata  con- 
tain about  3 per  cent,  of  volatile  combustible  matter,  5 per 
cent,  of  fixed  carbon,  and  92  per  cent,  of  impurities.  If  we 
neglect  the  latter  the  slate  will  by  reason  of  its  percentage 
of  volatile  hydrocarbons  come  under  the  head  of  the  hard 
anthracites,  whereas  from  the  point  of  view  above  main- 
tained the  carbonaceous  matter  will  be  found  to  have  the 
surprisingly  high  bituminous  character  of  C 62.5,  Vol.  H C. 
37.5,  a percentage  hardly  averaged  by  our  best  gas  coals. 

If  it  be  true  that  a coal  bed  in  its  several  parts,  having 
been  derived  from  mainly  the  same  kind  of  vegetation 
(within  reasonable  limits  of  space)  and  being  subjected  to 
the  same  physical  treatment  within  these  limits,  preserves 
a uniformity  of  composition  in  the  product  of  that  vegeta- 
tion, some  such  method  as  this  for  withdrawing  the  acci- 
dents of  the  problem  would  seem  to  be  an  important  means 
of  identifying  the  same  bed.  For  though  the  woody  fibre 
may  change  into  coal  at  the  same  rate  in  all  parts  of  the 
same  bed,  the  resulting  coal  will  not  be  the  same  according 
to  the  presentation  of  it  by  the  ordinary  method  of  jirox- 
imate  analysis,  unless  the  pressure  and  the  resulting  struc- 
ture of  the  mass  are  the  same  ; unless  the  waters  and  the 
infiltrating  salts  are  the  same  in  amount  and  kind  ; unless, 
in  fact,  all  the  accidents  of  a coal  bed  become  essentials, 
which  they  never  can  do. 

The  argument  of  basing  the  definition  of  coals  on  the 
ratio  between  their  percentages  of  fixed  carbon  and  volatile 
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liydi’ocarbons,  is  foimded  upon  the  assumption  that  all 
other  constituents  than  those  of  the  fuel,  i.  e.,  carbon  and 
hydrocarbons,  are  adventitious  and  accidental,  and  liable 
to  be  influenced  by  causes  operating  after  the  extraction  of 
the  coal  from  the  mine.  It  is  true  that  the  coal-plants  them- 
selves probably  contained  in  their  tissues  silica,  sulphur, 
water,  etc. , and  may  have  contributed  in  some  cases  the 
larger  portion  of  these  substances  which  are  found  in  the 
coal,  but  this  does  not  alter  the  valne  of  the  method  pro- 
posed. Each  kind  of  vegetation,  no  doubt,  produced  its 
own  kind  of  coal ; but,  over  wide  tracts,  the  resulting  mass, 
from  similar  conditions  of  overflowing,  imbedding,  pressure, 
and  heat,  would  be  practically  the  same  in  the  large,  while 
individual  differences  might  be  found  in  every  mine  (not- 
ably where  a horse,  a slate-parting,  and  the  like  occurs). 

But  there  is  an  essential  difference  in  the  result  between 
two  distinct  causes  of  variation,  i.  e.  (1),  variation  in  the 
nature  of  the  plant  (2),  variation  in  the  mechanical  treat- 
ment to  which  the  coal  has  been  subjected.  In  the  former 
case,  the  coal  is  a different  coal ; in  the  latter,  a more  im- 
pure variety  of  the  same  coal,  as  a deduction  of  its  mechan- 
ical impurities  and  its  fuel  ratio  will  demonstrate. 

If  these  tables  here  given  may  be  taken  as  proper  bases 
of  the  classification  which  essays  to  represent  them,  the 
definitions  of  these  classes  would  be  as  follows  : 

An  anthracite  coal  is  one  in  which  the  ratio  of  fixed  car- 
bon to  volatile  (combustible)  matter  may  vary  between  the 
proportions  99  C : 1 V.  H-C  (theoretically,  of  course,  100:0), 
and  89  C : 11  V.  H-C. 

A semi-anthracite  is  a coal  in  which  the  ratio  of  the  fixed 
carbon  to  the  volatile  combustible  matter  may  vary  be- 
tween the  proportions  93  C : 7 V.  H-C,  and  84  C : 16  V.  H-C. 

The  semi-bituminous  coals  are  those  in  which  this  propor- 
tion varies  between  84  C : 16  Y.  H-C.  and  81  C : 19  Y.  H-C. 

The  bituminous  coals  are  those  in  which  the  proportion 
may  vary  between  80  C : 20  Y.  H-C.  and  47  C : 53  Y.  H-C. 

To  recapitulate : 
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Table  V. 


Kind  of  coals.  Between  proportions. 

C V.  H-C.  C V.  H-C. 

Anthracite,  99  : 1 and  89  : 11 

Semi-anthracite, 93  : 7 and  84  : 16 

Semi-bituminous, 84  : 16  and  81  ; 19 

Bituminous, 80  : 20  and  47  : 53 

On  viewing  this  last  small  table,  it  will  be  at  once  seen 
that  the  classes  overlap  each  other,  and  one  is  compelled  to 
suppose  that  the  coals  which  thus  intrude  on  each  other 
have  some  physical  peculiarities  which  ally  them  to  the 
class  into  which  they  come  and  separate  them  from  the 
other.  It  will  be  in  vain  that  we  look  for  such  distinguish- 
ing features,  however,  and  the  whole  truth  is,  that  the  defi- 
nition is  based  partly  upon  geographical  and  partly  upon 
chemical  characteristics.  It  is  a repetition  of  the  old  diffi- 
culty experienced  by  mineralogists  of  defining  classes  by 
other  than  strict  chemical  characters. 

So  long  as  no  third  term  {i.  e.  percentage  of  water)  is  em- 
ployed, the  general  results  of  these  tables  permit  a very 
simple  expression  on  Prof.  Johnson’s  plan  of  fuel  ratios. 
As  a result  of  the  digestion  of  all  the  above  tables  we  have, 


from  experiment : 

C 

Classes  of  Coals. 

V.  H-C. 

Hard-dry  anthracite, 

67.02 

to 

8.64 

Semi-anthracite, 

12.75 

to 

5.41 

Semi-bituminous, 

11.41 

to 

4.52 

Bhuminous,  

3.93 

to 

0.68 

(Theoretically,  of  course,  the  first  term  of  the  left-hand 
column  would  be  100,  and  the  last  term  of  the  right-hand 
column,  0.) 

In  Roger’s  system,  the  greatest  confusion  will  be  found 
to  exist  in  the  semis,  a term  which  of  itself  implies  a sub- 
ordinate value  in  the  system.  First  the  semi-anthracite 
encroaches  upon  the  anthracite  to  the  extent  of  60  per  cent, 
of  its  entire  range. 

But  worse  than  this,  the  semi-bituminous  covers  the 
whole  space  assigned  to  the  semi-anthracite,  and  actually 
encroaches  upon  the  ^ ^hard-dry  anthracite,'''  about  40  per 
cent,  of  its  entire  range. 
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Snell  a state  of  our  nomeuclature  cannot  but  interfere 
with  that  most  desirable  of  all  aids  in  the  investigation  of 
truth,  a distinct  and  sharp  definition  of  terms. 

W ould  it  not  be  as  well  to  assign  their  places  to  these 
coals  by  fuel  ratios,  thus  avoiding  the  perplexing  variations 
of  imxnirities,  somewhat  as  follows  : 


0 


Classes  of  Coals. 

V.H-C. 

Hard-dry  anthracite,  

from 

100 

to 

Semi-anthracite,  

12 

to 

Semi-bituminous, 

8 

to 

Bituminous,  

5 

to 

It  is  true  that  the  same  objection  might  be  found  to  this 
w^hich  wns  raised  against  the  new  iron  nomenclature  : That 
persons  who  had  previously  been  selling  coal,  varying  from 
12  to  8 V.  H~c  as  anthracite,  would  resent  the  prefix  of  semi. 
But  if,  in  the  rectification  of  our  boundary  line,  our  neigh- 
bor’s well  is  found  on  our  land,  it  may  be  sad  for  him,  but 
it  is  nevertheless  an  unalterable  fact. 

It  should  be  remarked,  in  conclusion,  that  so  long  as  this 
point  of  view  is  selected  for  viewing  coals,  it  is  inditferent 
whether  the  per  cent,  of  C,  or  the  per  cent,  of  V.  H-C,  or 
the  quotient  of  one  divided  by  the  other,  be  selected  as  the 
best  means  of  classification,  since  one  of  the  first  two  data 
being  given,  the  other  two  can  be  calculated ; but  this  is  a 
very  different  thing  from  basing  the  classification  upon  the 
percentage  of  C or  Y.  H-C,  when  the  comparison  of  their 
sum  with  the  impurities  is  neglected. 


Note  by  J.  P.  Lesley. 

The  above  paper  on  the  classification  of  coals  was  written  in  1876-7,  at  my 
request,  by  Professor  Frazer,  for  one  of  the  Reports  of  Progress  of  the  Sur- 
vey; but  delays  in  publication  made  it  convenient  to  recast  it  for  communi- 
cation to  the  meeting  of  the  American  Institute  of  Mining  Engineers,  held  at 
Wilkesbarre,  in  May,  1877.  It  appeared,  therefore,  in  Vol.  VI  of  tho  Insti- 
tute’s Transactions ; but  now  comes  into  its  proper  place  in  tho  Reports  of 
the  Geological  Survey. 
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The  insufficiency  of  the  four  tables  given  on  pages  136,  137  above  for  fur- 
nishing a lav^  for  rating  coals  becomes  evident  when  they  are  broken  up,  and 
their  heterogeneous  parts' treated  separately. 

Taken  as  a whole,  each  table  furnishes  an  average  which  is  false  and  there- 
fore useless,  and  in  fact  deceptive,  because  the  four  general  averages  of  the 
four  tab] es  fall  into  an  apparently  regular  ascending  series;  whereas,  when 
broken  up  into  special  averages,  no  such  regular  series  is  observable,  inas- 
much as  the  averages  in  Table  2,  overlap  those  in  Table  1,  and  those  of  Table 
3,  overlap  those  of  Table  2,  thus : 

General  average  of  the  whole  table. 

Carbon.  H.C. 


Table  1.  Hard  dry  anthracite,  . 20.40  : 1 

Table  2.  Semi-anthracite, 8.86  : 1 

Table  3.  Semi-bituminous, 5.78  : 1 

Table  4.  Bituminous, 2.42  : 1 


When  broken  up,  the  tables  exhibit  a very  different  order,  thus  : — 


Table  1. 

C.  H.C. 

(1)  No.  10  stands  alone  with  the  ratio, 67.02  : 1 

(2)  Nos.  1,  6,  9,  12  form  a group,  averaging, 28.88  : 1 

(3)  Nos.  2 too,  7 to  8,  11,  and  13  to  15  a group,  averaging,  14.44  : 1 

(4)  No.  16  stands  alone  with  1st  ratio, 8.64  : 1 

Table  2. 

(5)  Nos.  4,  5,  6 form  a group  with  an  average  of,  . . . 11.94  : 1 

(6)  Nos.  1,  2,  3 form  a gronp  with  an  average  of,  . . . . 9.05  : 1 

(7)  Nos.  7 to  11  form  a group  with  an  average  of,  . . . . 7.40  : 1 

(8)  No.  8 stands  alone  with  the  ratio, 5.41  : 1 

Table  3. 

(9)  No.  8 stands  alone  with  the  ratio, 11.41  : 1 

(10)  No.  2 stands  alone  with  the  ratio, 7.93  : 1 

(11)  Nos.  1,  3 to  7,  9 and  10  I'orm  a group,  averaging,  . . 4.81  : 1 

Table  4. 

(12)  Nos.  1,  2,  3,  5,  6,  7 form  a group,  averaging,  ....  3.81  : 1 

(13)  Nos.  8 and  9 form  a group,  averaging, 2.86  : 1 

(14)  Nos.  10  and  13  form  a group,  averaging, 2.17  : 1 

(15)  Nos.  11,  12,  16,  17  form  a group,  averaging, 1.64  : 1 

(10)  Nos.  14  and  19  form  a group,  averaging, 1.30  : 1 

(17)  No.  15  stands  alone  with  the  ratio,  0.89  : 1 

(18)  No.  18  stands  alone  with  the  ratio, 0.08  : 1 


It  is  evident  that  (5)  and  (0)  “Semi-anthracite”  coals  belong  among  the 
“Hard  dry  anthracites or  else  (4)  “Hard  dry  anthracite”  ought  to  be  trans- 
ferred to  the  “ Semi-anthracite”  Table  2. 

It  is  evident  also  that  if  (5)  of  Table  2 represents  a Semi-anthracite  coal,  so 
does  (9)  of  Table  3 ; and  (10)  ought  to  precede  (7,)  and  one  or  other  be  trans- 
ferred from  the  table  in  which  it  stands  to  the  table  above  or  below  it. 

If  now  the  averages  as  above  given  (and  it  would  be  possible  to  arrange  the 

10  MM. 
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data  so  as  to  get  quite  different  ones)  be  arranged  in  a regular  order,  we  have 
the  following  series : 

C.  H.C. 

1 Extreme  of  the  hard  dry  anthracites. 

1 
1 

1 Semi-anthracite  coal. 


j ) Semi-bituminous  coals. 


1 
1 
1 
1 
1 
1 
1 
1 

1 Extreme  of  the  high  bituminous  coals. 

Any  one  may  draw  the  lines  as  they  are  dratvu  above,  or  in  any  other  way 
according  to  his  judgment  or  fancy;  but  with  the  exception  of  the  space  be- 
tween (1)  and  (2)  and  between  (2)  and  (3)  there  seems  to  be  no  sufficiently 
good  reason  for  drawing  lines  of  sub-division  anywliere  else  in  the  series.  In 
fact  chemical  analyses  of  coals  might  now  be  collected  to  the  number  of  some 
thousands,  and  arrayed  in  a series  so  perfectly  continuous  as  to  defy  sub-di- 
vision. 

The  original  sub-division  into  anthracite,  semi-anthracite,  semi-bituminous 
and  bituminous,  was  a mere  convenience,  founded  upon  the  geographical 
distribution  of  1,  hard  anthracites  on  the  Lehigh  and  Lackawanna  ; 2,  soft  or 
semi-anthracites  at  the  western  ends  of  the  Pottsville  and  Shamokin  coal 
fields ; 3,  free-burning  and  flaming  semi-bituminous  coals  east  of  the  escarp- 
ment of  the  Allegheny  and  along  that  escarpment,  and  4,  all  other  smoking 
and  gas  coals  to  the  west  of  that  natural  limit. 

The  coal  trade  will  always,  or  for  a long  time  to  come,  use  these  convenient 
names  for  the  different  kinds  of  coals  which  reach  the  sea  board : but  they 
have  no  scientific  value. 

To  show  that  the  assertions  made  above  are  justifiable,  I have  arranged  all 
the  fuel  ratios — i.  e.,  the  proportion  of  solid  carbon  to  gas  (hydro-carbon) — 
given  by  Mr.  McUreath  in  the  first  100  pages  of  this  volume,  in  such  a way  as 
to  show  how  absolutely  continuous  the  series  would  be  if  a sufficient  number 
of  analyses  were  at  hand. 

The  arrangement  will  also  serve  another  purpose,  that  of  indicating  to  the 
eye  the  geographical  distribution  of  the  maxima  and  minima  of  the  fuel 
ratios ; the  minima  being  evidently  restricted  to  the  extreme  western  coun- 
ties of  the  State ; thus  : 


(1)  . . . 

. . . 67.02 

(2)  . . . 

. . . 28.88 

(3)  . . . 

. . . 14.44 

(5)  . . . 

. . . 11.94 

(6)  . . . 

. . . 9.05 

(4)  . . . 

. . . 8.64 

(10)  . . . 

. . . 7.93 

(7)  . . . 

. . . 7.40 

(8)  . . . 

. . . 5.41 

(11).  . . 

. . . 4.81 

(12)  . . . 

. . . 3.81 

(13)  . . 

. . . 2.86 

(14)  . . . 

. . . 2.17 

(15)  . . . 

. . . 1.04 

(16)  . . . 

. . . 1.30 

(17)  . . . 

...  .89 

(18)  . . . 

. . . .68 

No.  of  Name  of 

specimen.  Coal  bed. 

486b  . D., 

636  . . Mercer  Upper, 


Name  of  Fuel 

County.  Ratio. 

Beaver, 0.79 

Lawrence, . . . 0.91 


CLASSIFICATION  OF  COALS. 
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718. 

.? 

139  . 

.P.C., 

179. 

. P.  c., 

....  1.03 

633  . 

. Quakertown,  .... 

. . . . 1.04 

611a 

• C,  

. . . . 1.04 

510  . 

. c,  

Beaver, 

487  . 

• D,  

....  1.06 

488  . 

. Brush  Creek,  .... 

....  1.07 

608. 

. c,  

....  1.10 

151 . 

. Waynesburg  Main,  . 

. . Washington,  .... 

. . . . 1.13 

933  . 

. c 

...  1.14 

470. 

. D 

1.14 

474  . 

. P.  c 

. . . . 1.15 

715  . 

•B(?), 

....  1.15 

602  . 

. D, 

. . . . 1.16 

637  . 

. c,  

. . . . 1.17 

173  . 

• E,  

....  1.17 

149  . 

. Waynesburg  Main,  . 

. . Washington,  .... 

. . . . 1.18 

180  . 

. P.  0., 

....  1.18 

147  . 

. Washington  Mam,  . 

. . Washington,  .... 

. . . . 1.19 

160  . 

. P.  c., 

. . . . 1.19 

174  . 

. E, 

. . . . 1.20 

486a 

.D, 

. . . .1.21 

614  . 

. c,  

934  . 

. D, 

. ...  1.22 

624  . 

• D, 

716b 

. ? 

165  . 

. . . . 1.24 

615a 

• c,  

8 . 

. Waynesburg  Main,  . 

. . Washington,  .... 

. . . . 1.27 

157  . 

. Waynesburg  Main,  . 

. . Washington,  .... 

. . . . 1.27 

609a 

. 0 

611b 

. Waynesburg  Main,  . 

. . Washington,  .... 

156  . 

. c,  

150. 

. Waynesburg  Main,  . 

. . Washington,  .... 

. . . . 1.30 

935  . 

. C', 

629  . 

D,  

. . Lawrence, 

632  . 

. D, 

. . Lawrence, 

. . . . 1.31 

623  . 

. D, 

. . Lawrence, 

. . . . 1.31 

717  . 

• (?)  

148  . 

. Waynesburg  Main,  . , 

. . Washington,  .... 

152  . 

. Waynesburg  Main,  . 

. . Washington,  .... 

614a  , 

■ (?)  

. . McKean, 

614b 

. (?)  

. . McKean, 

719  . 

• (?)  

. . McKean, 

932  . 

. E,  

. . Butler, 

680  . 

- P.  c., 

Indiana, 

162  . 

. P.  c 

. . Greene, 

144  . 

• P.  c., 

. . Washington,  .... 

690a 

. . Washington,  .... 

473b 

. . Westmoreland,  . . . 

635  . 

. Brush  Creek,  . . . . , 

. . Lawrence, 
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171  . 

. E,  

. . Beaver, 

. . . 1.38 

172  . 

. E,  

. . . 1.38 

145  . 

• P.  c 

154  . 

. Waynesburg  Main,  . 

. . Washington, 

. . . . 1.39 

161  . 

. P.  C-, 

, . . . 1.40 

476  . 

. P-  0., 

936  . 

. C' 

631  . 

•D, 

. . . . 1.40 

627  . 

. D,  

. . . . 1.40 

630  . 

. D 

. . . . 1.41 

628  . 

• c 

. . . . 1.41 

090b 

. P.  0., 

155  . 

. Waynesburg  Main,  . 

. . Washington, 

158  . 

. Waynesburg  Main,  . 

. . Washington,  .... 

505b 

. P.  c 

677  . 

. P.  C., 

626  . 

. Brush  Creek,  .... 

. . Lawrence, 

625  . 

• D,  

. . Lawrence, 

6140 

. ? 

. . . . 1.42 

710a 

. ? 

720a 

• C (?),  

515  b 

■ c,  

509b 

• C,  

182  . 

. E 

140  . 

. Redstone, 

178  . 

. P.  c., 

175  . 

• D,  

. . Beaver, 

177  . 

. P.  c 

. . . . 1.47 

473a 

• P.  c., 

4730 

• P-  0., 

513 

D,  ......... 

. . Beaver, 

164  . 

. Waynesburg  Main,  . 

. . Greene, 

607  . 

•D,  

138  . 

• P.  0., 

134  . 

. P-  c.,  

, . . .1.50 

10  . 

. Sewickley, 

. . Greene, 

159  . 

• P.  C.. 

634  . 

. Sharon  block,  .... 

. . Mercer, 

44  . 

■ DC?) 

. . Clarion, 

500  . 

. Sewickley, 

. . Fayette, 

. . . . 1.54 

153  . 

. Waynesburg  Main,  . 

. . Washington,  . . . . , 

143  . 

. P.  c., 

136  . 

■ P.C., 

181  . 

• p.  0., 

Washington,  .... 

505o 

■ P-  C., 

495  . 

. p.  C., 

1000  . 

•B(?) 

7 . 

. Waynesburg  Main.  . 

. . Washington,  .... 

. . . . 1.59 

940  . 

. E,  

. . . . 1.60 

5 . 

. Sewickley, 

6 . 

. P.  c., 
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690d 

• P.  c., 

. . . . 1.02 

166  . 

. P.  c., 

. . . . 1.02 

135  . 

• p.  C., 

. . . . 1.62 

142  . 

. p.  C., 

. . . . 1.64 

673  . 

. E, 

. ...  1.04 

478  . 

•E,  

720b 

•C(?) 

485  . 

• D', 

, . . . 1.66 

42  . 

• P (?)  

. . . . 1.66 

489  . 

. P.  c., 

505a 

. P.  0., 

. . . . 1.67 

176  . 

. D,  

, . . . 1.67 

679  . 

• P-  c 

. . . . 1.08 

690c 

■ P.  c., 

. . . . 1.68 

141  . 

P.  c., 

, . . . 1.69 

137  . 

. P.  c., 

946  . 

. D' 

. . . . 1.70 

496  . 

• P-  c., 

. . . .1.72 

140  . 

• P-  c., 

. . . . 1.74 

482  , 

. P.  c., 

412  . 

. B 

688  . 

• E,  

497  . 

. P-  c., 

. . . . 1.76 

704a 

. B(?) 

....  Potter, 

. . . . 1.78 

704b 

•B(?) 

. . . . Potter, 

. . . . 1.78 

501 . 

. P.  c., 

. . . . 1 79 

9 . 

. Sewickley,  . . . 

. . . . 1.80 

479  . 

. P.  c., 

684  . 

. P.  c., 

. . . . 1.81 

689  . 

. D' 

. . . . 1.82 

621 . 

. E 

. . . . 1.82 

678  . 

. E 

480. 

. P.  E-, 

499  . 

. P.  c., 

. . . . 1.83 

686  . 

. D,  

. . . . 1.87 

440  . 

. P.  c., 

. . . . 1.88 

475  . 

. P.  c., 

687  . 

. E 

477  . 

. P.  c., 

. . . . 1.92 

436  . 

. P.  c., 

, . . . 1.93 

498  . 

. P.  c., 

. . . . 1.94 

681  . 

. D', 

. . . . 1.94 

685b 

P.  c., 

. . . . 1.95 

423a 

P-  

, . . . 1.95 

30  . 

. P-  c., 

. . . . 1.98 

685a 

P.  c., 

. . . . 2.00 

384  . 

. B,  

. . . .2.00 

411 . 

. B 

. . . .2.01 

503  . 

. P.  c., 

. . . . 2.02 

506  . 

. P.  c., 

. . . . 2.05 

423b 

. P-  c., 

. . . .2.07 

471 . 

. P.  c 
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481  . 

. P.  c 

. . . 2.08 

676  . 

•D,  

. . . .2.08 

682  . 

. E, 

619  . 

. E,  

....  2.14 

377  . 

• A,  

693  . 

. D', 

. . . .2.14 

674a 

■D,  

674  b 

E,  

703  . 

•B.  (?), 

. . . .Tioga, 

445  . 

• A,  

. . . .2.17 

674c 

D, 

675  . 

. D, 

. . . .2.19 

308  . 

. B,  

. . . .2.19 

622  . 

•A,  

. . . .2.22 

696  . 

. E,  

3 . 

. B,  

638b 

P.  C., 

615  . 

. E, 

309  . 

•E, 

616  . 

• E, 

306  . 

. B,  

. . . .2.43 

73  . 

. No.  X coal,  . . . 

. . . .2.43 

301  . 

. B,  . . 

303  . 

. B,  

. . . .2.44 

691  . 

•B,  (?), 

305  . 

. B, 

302  . 

. E, 

402  . 

. ? 

617b 

E 

813  . 

. ? 

. . . .2.52 

938  . 

. ? 

. . . .2.52 

318  . 

• B,  

441  . 

• A, 

618  . 

•B,  (?), 

. . . .2.55 

439a 

c,  (?),  

415  . 

. ? 

483  . 

. p.  C., 

638a 

p.  C 

. . . .2.60 

374  . 

. E, 

691  . 

. E,  

. . . . Westmoreland,  . . 

. . . .2.69 

46  . 

. Philson,  .... 

695a 

c,  (?),  

620  . 

. E, 

727  . 

• D,  (?), 

481  . 

■ P.  c., 

375  . 

. E, 

. . . .2.77 

313  . 

. B,  

. . . .2.80 

695b 

. E,  

439b 

D,  

351  . 

. Philson,  .... 

. . . .2.91 

373  . 

. D', 

617a 

• E, 
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400  . 

. B (?) 

396  . 

. Platt, 

311 . 

. B, 

442  . 

. Berlin, 

425  . 

. B,  

672  . 

I>(?), 

. . . . Tioga, 

. . . . 3.01 

658b 

9 

665  . 

•D(?),  

456  . 

. P-  c., 

. . . . 3.07 

410  . 

. Berlin, 

. . . . 3.09 

414  . 

. 

. . . . 3.09 

601c 

•B(?),  

. . . .3.11 

658a 



. . . . Tioga, 

461  . 

. Berlin, 

. . . . 3.12 

192  . 

. E,  

443a 

• P.  c., 

655  . 

. ?, 

. . . . Tioga, 

. . . . 3 21 

399  . 

. Elk  Lick,  .... 

. . . . 3.21 

350  . 

. Bedstone,  .... 

. ...  3.22 

457  . 

. P-  c., 

. . . . 3.23 

443b 

. P-  0., 

459  . 

. P.  c 

. . . .3.27 

697b 

. No.  X coal,  . . . 

458  . 

. P.  C 

. . . .3.28 

669  . 

•D(?), 

. . . . Tioga, 

. . . .3.31 

428  . 

. Berlin, 

. . . . 3.32 

705  . 

. B(?), 

. . . .3.34 

460  . 

. P.C., 

. . . . 3 35 

312  . 

• A, 

. . . . 3.35 

697a 

. No.  X coal,  . . . 

. . . . Perry, 

. . . . 3.35t 

601b 

.B(?), 

. . . .3.37 

372  . 

. Price, 

. . . . 3.39 

692  . 

• C (?),  

654  . . D (?), Tioga, 3.40 

657b  . B (?), Tioga, 3.40 

4 . . B (?) Clearfield, 3.43 

601a  . B (?), Tioga, 3.45 

70  . . B (?), Clearfield, 3.47 

706  . . B (?) Tioga, 3.50 

707  . . B (?) Tioga, 3.50 


671 . 

•B(?) 

. . . . Tioga 

....  3.54 

379. 

. Price, 

. . . . Cambria, 

349  . 

. P.  c., 

....  3.58 

376  . 

• A, 

. . . . Cambria, 

....  3.62 

378  . 

. Price, 

. . . . Cambria, 

....  3.66 

383  . 

■D', 

. . . . Somerset, 

p 

CO 

657a 

•B(?), 

. . . . Tioga, 

. . . .3.77 

658c 

. ?, 

. . . . Tioga, 

. . . .3.77 

661a 

■ B (?),  

. . . . Bradford, 

....  3.78 

72  . 

. No.  X coal,  . . . 

. . . . Huntingdon,  . . . . 

. . . .3.79 

»Ash  33.265. 


t Ash  38.445, 
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814  . , 

9 

. . 3.82 

657c 

■ B(?), 

. . . . Tioga, 

. . . 3.86 

664  . , 

. B(?),  

■ . • . Tioga, 

. . .3.88 

371  . . 

. D', 

. . .3.89 

71  • 

• Ho.  X Coal,  . . . 

. . Huntingdon, 

. . .3.90 

398.  , 

. E,  

. . . 3.91 

656  . 

9 

....  Tioga, 

. . . 3.96 

806  . 

•E(?), 

. . . 3.96 

559  . 

. Trias  Coal,  . . . 

. . . .York,  

. . . 4.02* 

659  . 

• A (?), 

. . . 4.04 

668a 

•B(?), 

. . .4.04 

660  . 

•B(?), 

. . .4.05 

447  . 

. D,  

. . . . Somerset,  

. . .4.12 

667  . 

9 

. . .4.13 

663  . 

•B(?), 

. . . 4.13 

668b 

.B(?), 

. . .4.14 

187  . 

. ?, 

Huntingdon, 

. . .4.15 

316  . 

. B, 

. . . 4.16 

188  . 

. ? 

. . 4.18 

661b, 

•BC?), 

310  . 

• A,  

307  . 

. B 

. . .4.24 

191  . 

. B,  

. . . 4.26 

2 . 

. B, 

. . .4.27 

314  . 

. D, 

. . .4.30 

805  . 

■E(?>, 

. . . 4.30 

383  . 

•B(?), 

. . .4.33 

397  . 

D,  

. . .4.34 

75  . 

. D (?), 

. . . 4.35 

663a 

•B(?) 

. . .4.39 

803  . 

9 

. . .4.41 

662b 

■B(?), 

1001c 

• P.  C.  (?),  . . . 

1 . 

• B,  

. . . 4,50 

77  . 

•C  (?) 

. . .4.51 

76  . 

. D (?), 

78  . 

. 0 (?), 

. . .4.56 

401  . 

. D,  

. . . 4.58 

(Page68)C  (?), 

. . . 4.61 

662c 

• B (?), 

. . .4.74 

1001a 

.P.  C.  (?),  . . . . 

1001b 

.P.  C.  (?),  . . . 

. . . 4.78 

(Page68)  0 (?), 

. . . 4.80 

381  . 

.B(?), 

. . . 4.84 

446  . 

. B,  

. . . 5.14 

206  . 

.C(?), 

. . .5.30 

812b 

B (?) 

. . . 5.48 

812a 

■B(?), 

. . . 6.09 

939  . 

. . . 6.93 

666d  .B(?), Sullivan, 7.06 


» Ash,  2.000. 
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666a 



. . .7.87 

666  b 

■B(?), 

. . . 8.53 

666c 

•B(?), 

...  8.64 

88  . 

. Lykens  Valley,  . . . 

. . .8.91 

937  . 

■B(?), 

. . . 9.59 

315  . 

.B(?), 

. . 10.28 

437  . 

. Cameron  Colliery,  . 

. . Northumberland,  . . 

. . 11.20 

441  . 

. Lykens  Valley,  . . . 

. . Dauphin, 

. . 11.30 

421 

. Cameron  Colliery,  . 

. . Northumberland,  . . 

. . 11.43 

403  . 

. Cameron  Colliery,  . 

. . Northumberland,  . . 

. , 14.03 

87  . 

. GlLberton  Colliery,  . 

. . Schuylkill 

. . 25.77 

Let  us  now  pick  out  the  Pittsburgh  Coal  bed  and  see  how  its  ratios  will  ar- 
range themselves  geographically. 


139  . 

c., 

. . . . 1.02 

179  . 

P. 

C., 

. . . . 1.03 

474  . 

P. 

0 

. . . . 1.15 

180  . 

. P. 

C., 

. . . . 1.18 

160  . 

c., 

. . . . 1.19 

165  . 

P. 

C., 

. . . . 1.24 

680  . 

C 

. . . . 1.37 

162  . 

P. 

C., 

. . . . 1.37 

144  . 

. P. 

C., 

. . . . 1.38 

690a 

. P. 

c 

. . . . 1.38 

473b 

P. 

C., 

. . . . 1.38 

145. 

. P. 

c., 

. . . . 1.39 

161  . 

. P. 

C.,  

. . . . 1.40 

476  . 

. P. 

C., 

. . . . 1.40 

690b 

. P. 

C., 

. . . . 1.41 

505b 

P. 

C., 

. . . . 1.42 

677  . 

. P. 

C., 

. . . . 1.42 

178  . 

. P. 

C., 

. . . . 1.45 

177  . 

. P. 

C., 

. . . 1.47 

473a 

. P. 

C., 

. . . .1.47 

473c 

. P. 

C., 

. . . . 1.48 

138  . 

C., 

. . . . 1.50 

134  . 

. P. 

C 

. . . . 1.50 

159  . 

. P. 

C., 

. . . . 1.52 

143  . 

C., 

. . . . 1.54 

136  . 

. P. 

C., 

. . . . 1.55 

181  . 

C., 

. . . . 1.56 

605c 

. P. 

0., 

. . . . 1.56 

495  . 

C 

. . . . 1.58 

6 . 

. P. 

C., 

. . . . 1.61 

683  . 

C., 

. . . . 1.62 

690d 

. P. 

C-, 

166  . 

0 

. . . . 1.62 

135  . 

C., 

. . . . 1.62 

142  . 

. P. 

C., 

489  . 

. P. 

0., 

. . . . 1.66 

60S  a 

. P. 

C., 

679  . 

. P. 

C., 

. . . . 1.68 

690c 

. P. 

C., 
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141  . 

. P. 

c., 

. . . 1.69 

187  . 

C., 

. . . 1.70 

496  . 

. P. 

C., 

140  . 

. P. 

C., 

. . . 1.74 

482  . 

. P. 

C., 

. . 1.74 

497  . 

C., 

. . . 1.76 

601  . 

. P. 

C., 

. . 1.79 

479  . 

. P. 

C 

. . . 1.81 

684  . 

. P. 

0., 

. . . 1.81 

480  . 

C., 

. . . 1.83 

499  . 

. P. 

0., 

. . . 1.83 

440  . 

C 

. . . 1.88 

475  . 

. P. 

C., 

. . . 1.90 

477  . 

P. 

C., 

. . . 1.92 

436  . 

. P. 

C., 

. . . 1.93 

498  . 

C 

. . . 1.94 

685b 

. P. 

C., 

. . . 1.95 

423a 

. P. 

C., 

. . . 1.95 

30  . 

C., 

. . . 1.98 

685a 

. P. 

C 

. . .2.00 

503  . 

. P. 

C., 

506  . 

. P. 

C., 

. . . 2.05 

423b 

. P. 

C., 

. . . 2.07 

471  . 

. P. 

0., 

...  2.07 

481  . 

. P. 

C 

. . .2.08 

638b 

. P. 

C 

483  . 

. P. 

C.,  

. . .2.60 

638a 

. P. 

C., 

. . . 2.60 

484  . 

0., 

443a 

. P. 

C., 

. . .3.18 

457  . 

P. 

C., 

. . .3.23 

443b 

. P. 

C., 

. . 3.26 

459  . 

. P. 

C., 

. . .3.27 

458  . 

0., 

460  . 

. P. 

C.,  

. . .3.35 

349  . 

. P. 

C., 

1001c 

. P. 

C.  (?),  . . . . 

. . . 4.47 

1001a 

. P. 

C.  (?),  . . . . 

. . .4.75 

1001b 

. P. 

C.  (?),  . . . . 

. . . 4.78 

It  is  perfectly  evident  from  the  above  figures  that  the  Carbon  ratio  is  low- 
est along  the  Monongahela  river  ; increases  eastward  on  approaching  Chestnut 
Ridge ; leaps  from  2.29  to  2 GO,  on  passing  over  one  anticlinal  to  the  isolated 
patches  in  the  Ligonier  Valley  ; leaps  again  from  2.76  to  3.18,  on  passing  over 
two  anticlinals  to  the  isolated  patch  in  the  Salisbury  basin  ; and  again  from 
3.58  to  4.47  on  crossing  the  Allegheny  mountain  eastward  into  the  Cumber- 
land basin  in  Maryland,  or  the  great  Morrison  Cove  anticlinal,  40  miles  wide, 
into  the  Broad  Top  basin. 

It  has  been  impossible  to  show  this  satisfactorily  by  any  comparison  of  the 
full  analyses  as  they  are  recorded  by  the  laboratory.  Hence  the  value  of 
Professor  Frazer’s  method  of  comparison  by  ratios. 
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There  is  much  to  be  said,  which  has  never  yet  been  said,  respecting  this 
curious  and  mysterious  subject  of  the  geographical  gradual  transition  of  bitu- 
minous into  anthracite  coal. 

And  first : A suggestion  comes  in  place  here,  which  should  receive  what- 
ever consideration  is  due  to  it,  however  little;  and  no  doubt  the  objections 
to  it  are  very  weighty,  if  not  quite  unanswerable. 

There  ought  to  be  an  increment  of  the  Carbon  ratio  due  to  depth  of  coal 
beds  beneath  the  surface. 

But  as  the  increment  of  temperature  is  only  1°  F.  for  every  fifty  or  sixty 
feet  depth,  and  as  the  total  thickness  of  our  Coal  Measures  proper  from  the 
base  of  the  conglomerate  (Sharon  block  coal)  up  to  the  Washington  Main 
coal  is  only  about  1,600'  (sixteen  hundred  feet,*)  then  if  the  mean  temperature 
at  the  present  surface  outcrop  of  the  latter  be  taken  at  50°  F.  that  of  the  former 
at  a point  immediately  under  it  should  be  only  about  80°  F. ; and  this  agrees 
with  the  observed  warmth  of  waters  issuing  from  oil  wells. 

And  even  if  we  restore  upon  the  Washington  Main  coal  the  Upper  Barren 
Measures  A and  B,  observed  to  overlie  it  in  the  central  parts  of  the  wide  syn- 
clinal of  Greene  county,  viz:  367'-(-715'=1082',  making  the  total  height  of 
rock  strata  remaining  (in  Greene  county)  over  the  Sharon  coal  about  2700' 
(twenty-seven  hundred  feet)  the  temperature  of  the  latter  can  only  be  placed 
as  high  as  about  lOOO  F.,  which  would  not  justify  us  in  assigning  an  appre- 
ciably higher  carbon  ratio  to  the  Sharon  at  27C0',  than  to  the  Washington 
Main  at  1100'.  For  twenty  degrees  Farenheit  could  do  little  towards  volatiliz- 
ing the  hydro-carbons,  f 

Consequently  the  observed  ratios  (as  given  above)  at  the  present  outcrops 
of  the  two  beds  are  as  follows : 


Washington  Main, 
Sharon  (block)  . . 


1.19  f £)iflference  0.33 
1.52  1 


which  difference  may  be  due — 1,  to  this  very  cause,  viz.,  greater  depth  of 
covering,  or — 2,  to  diDTerence  of  botany,  or — 3,  to  our  having  too  few  analyses 
for  obtaining  reliable  ratios  of  the  two  beds,  or — 4,  to  other  unknown  or  un- 
suggested causes. 

Of  course  it  is  here  supposed,  to  prevent  complications,  that  the  whole  of 
the  Coal  Measures  once  overlaid  the  Sharon  coal  at  Sharon,  and  have  been 
removed  by  erosion.  But  it  would  be  more  satisfactory  if  we  could  reach  the 
Sharon  Coal  (if  it  exists)  beneath  Greene  county  and  get  its  ratio  there  in 
place. 

The  next  thing  to  observe  is  the  fact  that  we  have  no  information  respecting 
the  amount  of  still  higher,  once  existing,  but  now  eroded  measures  in  Greene 
county  (and  elsewhere) ; although  for  all  we  can  tell,  that  amount  may  have 
been  considerable.  It  is  perfectly  evident  from  the  rounded  hill  tops  in 
Greene  county  that  the  uppermost  strata  have  entirely  disappeared.  In  the 
deeper  anthracite  basins,  the  so-called  Coal  measures,  excluding  the  Con- 
glomerate, are  3000'  (three  thousand  feet)  or  more  thick;  and  as  the  hill  tops 
along  the  central  lines  of  the  synclinals  are  rounded,  still  higher  measures 
once  existed  over  them  than  any  now  observable  west  of  Pottsville,  and  west 
of  Wilkesbarre. 

To  this  must  be  now  added  the  further  fact  that  Professors  Fontaine  and 


* See  page  MM  1,  of  this  volume. 

t Pressure  and  luting  hy  clay  strata  are  here  left  out  of  consideration. 
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White  have  recently  proved,  so  far  as  botanical  evidence  goes,  that  the  upper 
part  of  the  Upper  Barrens  are  of  Permian  age.  Therefore  we  may  take  for 
granted  that  the  central  belts  of  the  deeper  anthracite  basins  are  composed  of 
Permian  measures  and  greater  stiil  of  a (present)  thickness.  Professor  Cope 
has  lately  found  zoological  evidence  of  an  area  of  Permian  rocks  overlying 
Coal  measures  on  the  borders  of  Indiana  and  Illinois;  and  many  years  ago 
Messrs.  Meek  and  Worthen  determined  the  Permian  character  of  the  upper 
Coal  measures  in  Kansas. 

A disposition  indeed  has  been  manifested  by  geologists  to  consider  these 
areas  of  Permian  as  local  deposits  in  isolated  water  areas.  But  there  is  just  as 
good  reason,  to  say  the  least  of  it,  for  considering  them  residual  patches  of  a 
deposit  once  miiversal  over  the  whole  area  of  the  Carboniferous,  but  now 
isolated  from  each  other  by  the  extensive  areas  of  erosion. 

If  this  view  be  taken,  then,  the  next  question  arises : Did  the  Permian  dep- 
osition obey  the  general  law  of  all  our  non-coal  bearing  formations  thinning 
from  the  Atlantic  coast  westward?  If  it  did,  we  will  have  to  imagine  the  top 
covering  of  the  Coal  Measures  very  thick  in  Eastern  Pennsylvania  (over  the 
Anthracite),  thinner  in  Western  Pennsylvania  (over  the  Bituminous)  and 
thinnest  in  the  far  west. 

In  such  case  our  coal  beds  will  appear  to  have  been  subjected  to  more  earth- 
heat  in  the  east,  and  to  less  eai'th-heat  in  the  west ; and  their  carbon  ratio  (so 
far  as  this  cause  can  be  supposed  to  operate)  wiE  be  presumably  higher  in  the 
east  and  lower  in  the  west;  as  it  undoubtedly  is.* 

The  second  suggestion  respecting  tlie  relationship  of  Bituminous  to  Anthra- 
cite coal  comes  from  Dr.  T.  Sterry  Hunt,  who  supposes  that  it  depends  on 
more  or  less  original  oxidation  of  the  vegetable  substance;  and  he  refers  to 
the  fact  mentioned  by  J.  W.  Dawson,  Princiioal  of  McGill  College,  Montreal, 
that  he  found  the  bark  of  standing  trees  in  the  Coal  measures  of  the  eastern 
provinces  of  Canada  turned  to  pure  Anthracite,  which  must  of  course  be  due 
to  oxidation. 

But  why  should  the  coal  beds  of  the  Anthracite  basins  be  more  oxidized 
than  those  of  the  Bituminous  fields?  I suggest  this  answer: — The  undis- 
turbed western  coal  measures  consist  largely  of  clay  strata;  those  of  the 
eastern  coal  measures  consist  in  a much  larger  proportion  of  sand  and  gravel 
strata.  This  would  favor  the  superior  oxidation  of  the  latter. 


♦ As  in  the  above  paragraphs  I wish  merely  to  state  the  problem  in  a new  aspect,  it  would 
be  unwise  to  go  into  a discussion  of  the  structurai  relationships  of  the  Mesozoic  (Permian, 
Trias,  Jura  or  whatever  it  is)  to  our  Coai  Measures.  The  Mesozoic,  dipping— with  a few  in- 
significant anticlinais  and  but  few  (as  yet)  recognized  faults— alt  one  way,  northwestward, 
against  the  Palaeozoic,  seem  to  have  an  enormous  thickness— at  least  2D, 000  feet,  and  perhaps 
much  more,  for  they  have  never  been  properly  measured.  In  Uie  Connecticut  Valley,  and 
in  the  Richmond,  Reieigh,  Egypt  beit,  they  dip  the  other  way,  southeastward.  A centrai 
grand  anticlinal  uprise  has  undoubtedly  produced  both  dips.  If  they  are  really  20,000  feet 
thick,  then  they  must  have  formed  (after  upheaval)  a range  of  mountains  four  or  five  miles 
high,  of  which  the  Phlladelphia-Daltimore  belt  is  the  only  relic.  This  at  first  view  incred- 
ible erosion  becomes  easily  credible  when  one  glances  at  the  Kishicoquilis  or  Nittuny  Val- 
leys in  Middle  Pennsylvania,  from  over  which  27,000  feet  ot conformable  Carboniferous,  De- 
vonian and  Silurian  strata  have  been  eroded,  as  I have  shown  in  my  preface  to  Report  of 
Progress  F,  page  xlii,  et  seq.,  1878.  There  is  no  knowing  how  much  of  the  lower  part  of  the 
Mesozoic,  if  any,  is  Permian;  nor  when  the  uprise  of  the  Appalacians  took  place;  nor  why 
the  northwest  dip  is  against  the  Silurian ; nor  whether  the  Permian,  now  confined  to  the  belt 
of  Middle  New  Jersey  and  Southeastern  Pennsylvania,  was  laterally  connected  with  the  Per- 
mian over  the  top  coals  at  Pottsville,  'Wilkesbarre,  in  Greene  county,  Indiana  and  Kansas. 
All  these  are  side  questions  at  present  under  discussion. 
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Secondly,  the  undisturbed  clays  of  the  west  lute  down  and  almost  hermeti- 
cally seal  the  coals  of  the  underground ; but  the  disturbed  semi-metamor- 
phised  and  cracked  up  clay  slates  of  the  east  expose  their  coals,  to  the  very 
bottom  of  the  series,  to  percolation,  evaporation,  and  oxidation.  This  is  re- 
turning to  the  theory  of  the  brothers  Rogers. 

Now  if  we  combine  the  foregoing  suggestions  and  consider  how  the  bitu- 
minous geographical  conditions  differ  from  the  anthracite  geographical  con- 
ditions, we  find  that  they  differ 

1 . In  a heavier  covering  of  Permian  over  the  east,  raising  the  earth-heat  ot 
the  Anthracite  beds; 

2.  In  a greater  constitutional  looseness  of  the  whole  pile  of  deposits  in  the 
east,  faciiitating  percolation  and  oxidation  ; and 

3.  In  a universal  fracturing  of  the  whole  pile  at  the  east,  facilitating  the 
exit  of  the  volatile  hydrocarbons. 

And  if  the  first  of  these  suggestions  be  applied  to  the  anomaly  that  the  Belgian 
disturbed  fields  are  bituminous  and  not  anthracite,  while  the  undisturbed 
Arkansas  field  is  anthracite  and  not  bituminous,  the  anomaly  disappears. 
The  Belgian  fields  have  not  had  covering  enough  to  raise  the  ratio  of  earth 
heat ; and  the  Arkansas  field  has  been  completely  exposed  in  a region  of  hot 
springs  so  as  to  have  had  a high  earth  heat  at  the  surface. 

There  still  remains  the  factor  of  pressure ; and  it  seems  incredible  that  the 
Arkansas  anthracite  should  have  been  made  not  under  pressure. 

There  remains  also  the  factor  of  plant  species  variation. 

My  object  however  is  not  to  formulate  any  hypothesis,  but  to  jjresent  the 
problem  in  a somewhat  new  light,  for  the  consideration  of  the  members  of  the 
Surveying  Corps  and  others  interested  in  its  solution. 

Philadelphia,  May  14,  1879. 

Note  by  A.  S.  MeCreath. 

In  the  foregoing  discussion  of  fuel  ratios,  it  has  been  assumed,  evidently  for 
the  sake  of  simplifying  the  argument,  that  all  the  Volatile  Matter  is  Volatile 
Hydro-carbon.  In  coking,  part  of  the  Sulphur  is  indeed  volatilized  ; but  this 
Volatile  Sulphur  should  be  subtracted  from  the  “Volatile  Hydro-carbon  ” per- 
centage and  added  to  that  of  the  Fixed  Carbon. 

I have  thought  it  worth  while  to  calculate  a few  of  the  fuel-ratios  on  this 
basis  to  compare  the  results  with  those  given  above.  In  most  cases  the  dif- 
ference is  not  very  appreciable,  but  in  some  cases  it  is  sufficient  to  require  the 
whole  series  to  be  recast. 

Fuel-ratios. 


Old. 

New. 

Differences. 

Sulp.  in  “ Vol.  Mat 

.91 

.96 

.05 

1.130 

1.02 

1.18 

.16 

3.044 

1.17 

1.27 

.10 

1.705 

1.37 

1.50 

.13 

.843 

1.40 

1.42 

.02 

.S75 

1.41 

1.44 

.03 

.404 

1.45 

1.48 

.03 

.373 

1.48 

1.53 

.05 

.684 

1.50 

1.52 

.02 

.282 

1.62 

1.55 

.03 

.530 
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1.53 

1.61 

1.58 

1.66 

1.66 

1.69 

1.98 

2.00 

2.44 

2.54 

2.70 

2.92 

3.06 

3.64 

3.12 

3.16 

3.40 

3.47 

3.77 

3.79 

3.88 

3.90 

4.13 

4.19 

4.24 

4.53 

4.51 

4.89 

4.51 

4.81 

Harrisburg,  May  SS,  1879. 


.08 

1.000 

.08 

.952 

.03 

.435 

.02 

.272 

.10 

.780 

.22 

1.343 

.58 

2.481 

.04 

.199 

.07 

.573 

.02 

.100 

.02 

.086 

.06 

.211 

.29 

.908 

.38 

1.006 

.30 

.807 

CHAPTER  II. 

A.  Clay  Ironstotste,  or  Carbonate  Ore. 

Analyses  of  Iron  Ores. 

§SS.  Carhonate  ores  of  the  Upper  Barren  Measures^ 

{partly  Permian.) 

There  is  scarcely  a farm  in  Greene  and  W ashington  conn- 
ties  on  which  nodules  of  carbonate  of  iron  are  not  plowed 
up.  The  ore  balls  have  been  set  free  from  the  shales  by 
the  action  of  the  air  and  frost ; and  there  is  hardly  a stratum 
of  shale  or  sandstone  in  the  Barren  Measures  through  which 
they  are  not  disseminated;  but  no  continuous  beds  are 
known  to  exist.  (See  K,  p.  386.) 

There  is  a local  deposit  of  ore  in  the  shales  overlying 
the  roof  shales  of  the  Upper  Washington  Limestone  (No. 
yi  of  Stevenson’s  section  to  page  45,  K)  in  Centre  town- 
ship, Greene  county,  near  the  head  waters  of  Pursley  Creek. 
(See  K,  p.  385.)  The  area  is  two  miles  long  and  the  amount 
of  ore  large ; the  ore  is  full  of  phosphorus,  but  otherwise 
good.  This  horizon  of  ore  is  about  eight  hundred  feet  over 
the  Pittsburgh  Coal  bed.  It  was  carefully  examined  all 
over  the  two  counties  ; but  yielded  no  ore  elsewhere. 

Below  Limestone  No.  Y,  (of  Stevenson's  section  to  page 
45,  K,)  at  many  localities  in  Greene  county,  a good  deal  of 
ore  occurs,  (K.  385 ;)  but  the  ore  is  rendered  worthless  by 
the  large  percentage  of  phosphorus. 

Under  the  Washington  Lower  Limestone  and  on  the 
Washington  Coal  bed  in  Fayette  county,  at  A.  Struble’s, 
in  German  township,  is  a considerable  deposit  of  lean  ball 
ore.  (KK.,  pp.  27,  245.) 

Immediately  above  the  Little  Washington  Coal  bed  in 
Greene  county  (five  hundred  and  twenty  feet  above  the 
Pittsburgh  Coal  bed)  a little  ore  occurs  in  black  shale,  and 
a specimen  was  analysed.  (K.,  p.  384.)  On  Smith’s  creek, 

(169) 
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near  Waynesburg,  a moderate  amount  of  ore  was  found 
also  immediately  above  this  coal  bed. 

In  the  body  of  the  Waynesburg  Coal  bed  tthree  hundred 
and  seventy  feet  above  the  Pittsburgh  Coal)  are  live  feet 
of  shales  holding  ball  ore  loosely  scattered.  (KK,  pp.  33, 
228.) 

Under  the  Waynesburg  Coal  bed  in  Greene  county,  the 
shales  contain  very  moderate  quantities  of  ball  ore.  (K,  p. 
384.)  Some  of  it  was  once  dug,  at  various  points  in  Morgan 
township,  for  the  old  Clarksville  furnace.  This  ore  horizon 
seems  persistent. 

The  following  analyses  will  represent  the  character  of  the 
ores  mentioned  above : 

Greene  County. 


(i70) 

067) 

069) 

06S) 

Hoge. 

Knight. 

Smith's. 

Smith’s. 

Iron, 

. 36.000 

30.400 

37.400 

22.000 

Sulphur, 

, . .047 

.281 

.278 

.356 

Phosphorus, 

.606 

1.405 

.285 

.218 

Insoluble  residue,  . . 

. . 6.520 

12.110 

9.950 

14.350 

{170)  J.  Hoge' s iron  ore,  four  miles  from  Rogersville, 
Centre  township.  Ore  ohont  two  hundred  and  fifty  feet 
ahooe  the  Washington  coal  bed.  See  Report  K,  pages  152, 
153.  385. 

Crust  hematitic ; exceedingly  hard  and  tough ; color, 
generally  bluish  grey.  (D.  McCreath.) 

{167)  Joshua  KiiighV  s iron  ore,  near  Rogersville,  Centre 
township.  Ore  two  hundred  and  fifty  feet  above  Wash- 
ington coal  bed.  See  Report  K,  pj).  153,  385. 

Crust  hematitic ; hard  and  compact ; shows  specks  of 
pyrites;  color,  blnish  grey.  (D.  McC.) 

{169)  Smith'' s Oreelc  iron  ore,  near  Waynesburg,  Frank- 
lin township.  Ore  three  feet  above  Washington  coal.  See 
K,  page  384. 

Compact ; brittle ; bluish  grey.  Fracture  conchoidal, 
showing  specks  of  X)yrites.  (D.  McC.) 

{163)  Smith  s Greek  iron  ore,  near  Waynesburg,  Frank- 
lin township. 

Hard,  brittle,  bluish  grey ; showing  specks  of  pyrites. 

(D.  McC.) 
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Oreene  County.  (^68) 

Smith's  Creek. 

Protoxide  of  iron, 29.540 

Sesquioxide  of  iron, -714 

Bisulphide  of  iron, -375 

Protoxide  of  manganese, ...  .325 

Alumina,  1.685 

Lime, 1.360 

Magnesia,  -810 

Sulphuric  acid, .040 

Phosphoric  acid, .430 

Carbonic  acid, 19.895 

Water,  .510 

Carbonaceous  matter, 19.870 

Insoluble  residue, 24.760 


100.314 

Metallic  iron,  23.650 

Sulphur, 216 

Phosphorus, .188 


{168)  Smitli’s  Creek  iron  ore.,  two  miles  from  Waynes- 
burg,  Franklin  townskip.  Ore  occurs  in  the  Mack  shale 
representing  the  Little  Washington  coal.  See  K,  page  384. 

Comparatively  soft ; structure  laminated ; color,  bluisli 
black.  The  large  percentage  of  carbonaceous  matter  in 
this  ore  is  an  interesting  feature  ; but  the  amount  of  insolu- 
ble silicious  matter  detracts  from  its  value. 


Fayette  County. 

Carbonate  of  iron,  

Carbonate  of  manganese,  . . . 

Alumina,  . . 

Carbonate  of  lime, 

Carbonate  of  magnesia,  . . . . 

Sulphuric  acid, 

Phosphoric  acid, 

Carbonaceous  matter, 

Insoluble  residue, 

Water  and  loss, 


(557) 

Struble. 

10.564=5.10  per  cent.  iron. 

.749 

2.578 

61.132 

1.459 

.867=.347  per  cent,  sulphur. 
.066=.029  per  cent,  phosphorus. 
.370 
21.405 
.810 


100.000 

{557)  A.  StruMe's  ore.,  three  miles  north  of  Masontown, 
German  township.  Ore  immediately  above  the  Washington 
coal.  See  KK,  p.  27. 

Hard  and  tough ; irregularly  seamed  with  calcite.  Color, 
bluish  grey  and  pearl  grey.  Properly  speaking,  this  is 
simply  a ferriferous  limestone. 

11  MM. 
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§ SI)..  Carbonate  ores  of  the  Pittsburgh  Coal  horizon. 

Under  the  Pittsburgh  coal  bed  (from  four  to  six  feet) 
occurs,  in  Southern  Fayette  county,  an  important  deposit 
of  ore  formerly  suj)posed  to  be  confined  to  the  Connellsville- 
Uniontown  basin,  but  recently  found  along  the  Mononga- 
hela  river  in  the  trough  next  west,  sinking  below  water 
level  near  Gray’s  distillery,  above  the  mouth  of  Dunkard’s 
creek.  See  K,  pp.  304,  383. 

In  Washington  and  Allegheny  counties  no  traces  of  this 
ore  have  been  found.  K,  p.  384.  But  in  Fayette  county, 
on  the  contrary,  it  is  a most  important  horizon  of  ore  on 
which  a number  of  furnaces  have  been  and  still  are  run- 
ning with  great  success.  Under  the  name  of  “The  Pitts- 
burgh Iron  Ore  Group,”  with  its  various  beds  of  Blue 
Lump,  Condemned  Flag,  Big  Bottom,  Bed  Flag,  and  Yel- 
low Flag  ores,  at  Oliphant’s,  Springfield,  and  Lemont  fur- 
naces ; at  Fairchance,  Monroe,  Frost’ s Station,  New  Geneva, 
Braddock’s,  on  Scott’s  run.  Cat’s  run,  &c.,  &c.,  it  is  fully 
described  in  Eeport  KK,  on  pages  111  to  118,  149,  170  to 
181,  234  to  255,  and  385,  to  which  the  reader  is  referred. 
See  Index  of  Iron  Ores,  KK,  p.  420. 

The  analyses  given  under  this  section  speak  in  sufficiently 
strong  terms  of  the  excellent  quality  of  the  ores.  They 
show  them  to  be  generally  very  rich  in  iron  and  compara- 
tively free  from  phosphorus. 


Fayette  County, 

(35) 

(36) 

Fuller. 

Oliphant. 

Oliphant. 

iBlue  Lump.'] 

iBlue  Lump.] 

iBig  Bottom.] 

Protoxide  of  iron,  .... 

. . . 46.C71 

49.500 

44.742 

Sesquioxido  of  iron,  . . . 

. . . 8.285 

.700 

.818 

Bisulphide  of  iron,  . . . 

. . . .034 

.020 

.272 

Protoxide  of  manganese,  . 

. . 1.311 

1.C36 

1.059 

Oxide  of  cobalt, 

trace. 

trace. 

Alumina, 

. . . 1.606 

1.153 

2.795 

Lime 

. . . 1.740 

1.859 

3.119 

Magnesia,  

. . . 1.001 

2.018 

3.870 

Sulphuric  acid, 

. . .057 

trace. 

trace. 

Phosphoric  acid,  .... 

. . . .161 

.204 

.096 

Carbonic  acid, 

. . . 31.790 

34.900 

34.450 

Water,  

. . . 1.727 

1.395 

1.090 

Carbonaceous  matter,  . . , 

, . . 1.040 

.730 

.640 

Insoluble  residue, 

. . . 4.415 

5.790 

7.450 

99.838 

99.905 

100.401 
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Metallic  iron, 

. . . 42.116 

39.000 

35.500 

Metallic  manganese,  . . . 

. . . 1.016 

1.267 

.820 

Sulphur, 

. . . .041 

.011 

.145 

Phosphorus, 

o 

o 

.089 

.042 

{Jt-69)  Dr.  Fuller’’  s Mines,  about  three  miles  south-east  of 
Uiiiontown,  in  South  Union  township.  Blue  Lump  ore. 
See  Report  KK,  p.  114. 

Generally  compact;  minutely  crystalline.  Irregularly 
seamed  with  brown  oxide  of  iron.  Color,  bluish  grey. 

{35)  OUphant  Furnace  Mines,  in  Georges  township. 
Blue  Lump  ore.  See  Report  L,  p.  99  ; also  KK,  p.  114. 

Exceedingly  hard  and  compact ; minutely  crystalline ; 
color,  bluish  grey ; fracture,  conchoidal. 

{36)  OUphant  Furnace  Mines,  in  Georges  township. 
Big  Bottom  ore.  See  Report  L,  p.  99  ; also  KK,  p.  114. 

Hard  and  compact,  with  thin  seams  of  brown  oxide  of 
iron.  Fracture,  conchoidal ; color,  bluish  grey. 


Fayette  County.  {37) 

(38) 

(39j 

OUphant. 

OUphant. 

OUphant. 

iCondemned  Flag.Z 

[J?ed  Flag.l 

[ Yellow  Flag.'^ 

Iron, 

....  37.500 

35.800 

35.400 

Sulphur, 

041 

.047 

.319 

Phosphorus, 

505 

.083 

.069 

Insoluble  residue,  . 

5.670 

9.560 

10.450 

{37)  OUphant  Furnace  mines,  in  Georges  township.  Con- 
demned Flag  ore.  See  RejDort  L.,  p.  100  ; also  KK,  p.  111. 

Compact  and  fine  grained ; color  blue ; fracture  sub-con- 
choidal. 

{38)  OUphant  Furnace  mines,  in  Georges  township.  Red 
Flag  ore.  KK,  p.  115. 

Compact,  fine  grained,  reddish  grey. 

{39)  OUphant  Furnace  mines,  in  Georges  township.  Yel- 
low Flag  ore.  KK,  p.  115. 

Crust  hematitic ; structure,  flaggy ; color,  yellowish 
brown ; on  fresh  fracture,  bluish  grey. 


164  MM.  REPORT  OE  PROGRESS.  A.  S.  McCREATH. 


Fayette  County. 

{7S2a') 

(,732h) 

Lemont  coal 

{732c) 

ores. 

{552) 

lUpper  Layer.']  T Middle  Layer.]  [Lower  Layer.] 

' 

Iron, 

31.000 

37.500 

38.150 

29.200 

Manganese,  .... 

1.030 

.691 

.691 

.612 

Sulphur, 

.932 

.512 

.342 

.415 

Phosphorus,  .... 

.151 

.123 

.121 

.268 

Lime, 

4.680 

3.530 

3.860 

3.380 

Magnesia, 

5.405 

3.459 

2.828 

3.012 

Insoluble  residue,  . 
Metallic  iron  in  roast- 

8.855 

4.735 

3.360 

19.240 

ed  ore, 

47.880 

56.020 

57.220 

{73‘2,a)  Lemont  Furnace  mines,  tliree  miles  north-east  of 
Uniontown.  Ore  immediately  under  the  Pittsburgh  coal 
bed.  Upper  layer.  See  Report  KK,  p.  116 ; also  Report 
KKK,  p.  228. 

Comparatively  soft  and  crumbling  ; structure,  laminated ; 
color,  greyish  black.  Specimen  shows  numerous  small 
rounded  ^Debbies  consisting  of  the  carbonates  of  Ron,  lime, 
and  magnesia.  Has  the  general  appearance  of  a dried  mud. 

{732b)  Lemont  Furnace  mines ; ViitsbuYglicodlove.  Mid- 
dle layer. 

Rather  hard  and  tough  ; irregularly  seamed  with  calc 
spar  ; contains  small  pits  of  white,  pulverulent  silicate  of 
alumina.  Fracture  slightly  conchoidal,  inclining  to  rough; 
color,  dark  bluish  grey. 

{732c)  Lemont  Furnace  mines;  Pittsburgh  coal  ore. 
Lower  layer. 

Rather  hard  and  tough,  with  irregular  fracture  and  bluish 
black  color.  Irregularly  seamed  with  carbonate  of  lime 
and  white,  pulverulent  silicate  of  alumina. 

{552)  Lemont  Furnace  mines,  three  miles  north-east  of 
Uniontown.  Pittsburgh  coal  ore.  Upper,  middle,  and 
lower  layers,  with  a silicious  layer,  which  is  always  re- 
jected in  mining. 

By  an  error  in  labeling,  these  samples  were  analyzed  as 
one.  The  analysis  is  merely  given  to  show  the  utterly 
worthless  character  of  the  silicious  layer.  Analyzed  by 
D.  McC.  See  report  KK,  p.  116  ; also  Report  KKK,  p.  228. 
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Fayette  County. 

(653) 

Lemont. 

^Calcined  coal  ore.) 


Iron, 54.800 

Sulphur, 1.650 

Phosphorus, 174 

Insoluble  residue, 7.920 


{S53)  Lemont  Furnace  mines.,  three  miles  north-east  of 
Uniontown.  Calcined  Pittsburgh  coal  ore.  (Analyzed  by 
D.  McCreath.)  See  analyses  IMos.  {732a,)  {732b,)  {732c.) 

The  percentage  of  sulphnr  shown  in  the  above  analysis 
is  much  greater  than  was  to  be  expected,  judging  from  the 
raw  ores.  Duplicate  determinations  were  made  by  myself, 
as  follows:  Sulphur,  1.652  per  cent.  ; phorphorus,  .171  per 
cent. 

Fayette  County. 

(700a)  (701a)  (702a) 

Hoggsett,  Watt  & Co.’s  Mines. 

iJTpper  layer.)  iMiddle  layer.'.  iLower  layer.) 


Iron, 

3.661 

2.809 

20.856 

Sulphur, 

1.592 

.970 

.407 

Phosphorus, 

.128 

.178 

.360 

Carbonate  of  lime,  .... 

. 80.714 

80.893 

36.893 

Carbonate  of  magnesia,  . 

2.421 

2.171 

4.578 

Alumina, 

.920 

.802 

1.920 

Insoluble  residue,  .... 

. 7.420 

9.200 

10.640 

{700a)  Messrs.  Hoggsett,  Watt  & Co.'’s  mines,  at  Brad- 
dock’s  Station.  Ore  under  the  Pittsburgh  coal.  Upper 
layer;  first  specimen.  See  also  analyses  Nos.  (700b,) 
(701b,)  (702b.) 

Exceedingly  hard  and  brittle,  with  irregular  fracture  and 
bluish  black  color.  Shows  considerable  iron  pyrites. 

{701a)  Hoggsett,  Watt  & Col  s mines;  middle  layer  ; first 
specimen. 

Compact  and  brittle;  fracture  conchoidal;  color  bluish 
black. 

{702a)  Hoggsett,  Watt  & Cols  mines',  lower  layer;  first 
specimen. 

Compact;  tough;  dark  blue,  spotted  with  pyrites. 
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Fayette  County. 

(7006) 

(7016) 

{702b) 

Iloggsett, 

Watt  & Co.'s  Mines. 

lUpper  layer. iMiddle  layer.'i 

iLower  layer.'i 

Iron, 

. . 29.000 

33.900 

28.800 

Sulphur, 

. . .003 

.473 

.492 

Phosfjhorus, 

. . .208 

.112 

.135 

Carbonate  of  lime,  . . , 

. . 14.875 

11.803 

18.035 

Carbonate  of  magnesia. 

. . 6.485 

4.691 

4.601 

Insoluble  residue,  . . . 

. . 9.540 

5.540 

10.030 

(JOOh)  Hogg  sett,  Watt  & CoH  mines,  at  Braddock’s  Sta- 
tion. Ore  under  the  Pittsburgh  coal ; upper  layer  ; second 
specimen,  obtained  at  one  thousand  one  hundred  feet  from 
the  outcrop.  See  KKIv,  p.  229. 

Exceedingly  hard  and  tough,  with  irregular  fracture  and 
greyish  black  color.  Spotted  Avith  pyrites;  shows  consid- 
erable calcareous  matter. 

{701b)  Hogg  sett.  Watt  & Cols  mines;  middle  layer; 
second  specimen  obtained  at  one  thousand  one  hundred 
feet  from  the  outcrop. 

Exceedingly  hard  and  tough;  irregularly  seamed  with 
white  crystalline  carbonate  of  lime.  Fracture  conchoidal; 
color  greyish  black  and  bluish  black. 

{70'2b)  Hogg  sett,  Watt  & Col  s mines-,  lower  layer-,  second 
specimen  obtained  at  one  thousand  one  hundred  feet  from 
the  outcrop. 

Hard  and  tough,  with  irregular  fracture  and  greyish 
black  and  bluish  black  color. 

Fayette  County. 

Carbonate  of  iron,  . . , 

Carbonate  of  manganese, 

Alumina, 

Carbonate  of  lime,  . . . 

Carbonate  of  magnesia,  , 

Sulphur, 

Phosphorus, 

Carbonaceous  matter,  . , 

Insoluble  residue,  . . . 

Undetermined  matter, 

100.000 


{658) 

Crow. 

24.860=12  per  cent.  uon. 

.599 

2.092 

43.250 

6.228 

.199=.199  per  cent,  sulphur. 
.114=.114  per  cent,  phosphorus. 
1.150 
20.500 
1.008 


{558)  Judge  Crow's  ore  opening,  near  New  Geneva  on 
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Kiver  bluff ; ore  four  feet  helow  Pittsburgh  coal.  Outcrop 
specimen.  See  KK,  p.  112. 

Exceedingly  bard  and  tough  ; bluish  grey.  Shows  con- 


siderable calcareous  matter. 

Fayette  County. 

Crow. 

Iron, 33.350 

Sulphur .155 

Phosphorus, .072 

Insoluble  residue, 13.860 


{193)  Judge  Crow's  ore  opening.,  near  New  Geneva  on 
River  blnff.  Ore  four  feet  below  Pittsburgh  coal.  Speci- 
men from  a trial  pit.,  suiilc  at  the  end  of  a coal  tunnel  seven 
hundred  feet  long.  See  KK,  pp.  112,  113. 

Exceedingly  hard  and  tough  ; bluish  grey. 


§ 35.  Carbonate  Ores  over  the  Mahoning  Sandstone. 

There  are  numerous  ball-ore-bearing  shales  in  the  (Lower) 
Barren  Measures,  between  the  Pittsburgh  coal  bed  and  the 
Freeioort  Upper  Coal. 

In  the  country  between  the  Chestnut  Ridge  and  the  Mo- 
nongahela  river,  ores  show  themselves  at  many  places  in 
the  three  hundred  foot  interval  between  the  Pittsburgh  coal 
and  the  Green  Crinoidal  Limestone,  but  only  in  one  place, 
(below  New  Geneva,  one  hundred  and  fifteen  feet  beneath 
the  Pittsburgh  bed,)  as  likely  to  be  valuable.  See  KK, 
p.  119. 

Over  the  Morgantown  Sandstone,  and  one  hundred  and 
fifty -five  feet  beneath  the  Pittsburgh  coal  bed,  a stratum  of 
calcareous  ore  from  one  and  a half  to  three  feet  thick,  was 
once  extensively  strix^ped  for  the  old  Hermitage  Furnace, 
in  Ligonier  township,  Westmoreland  county.  (KKK,  pp. 
140,  141.) 

Connected  with  the  Elk  Lick  coal  and  limestone  at  Elk 
Lick  Falls,  Somerset  county,  is  an  excellent  local  deposit 
of  carbonate  ore,  in  three  benches,  twenty  inches  of  ore  in 
four  feet  of  interval,  more  than  two  hundred  feet  below  the 
Pittsburgh  coal.  (HHH,  p.  70.) 
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In  Greene  county  also  tliere  are  some  low  grade  ores 
about  two  hundred  feet  beneath  the  Pittsburgh  coal. 

A very  fair  ore  occurs  about  three  hundred  aud  twenty- 
five  feet  beneath  the  Pittsburgh  coal,  below  the  mouth  of 
Cheat  river.  (K,  p.  384.)  This  is  about  the  middle  of  the 
Barren  Measures,  near  the  Green  Crinoidal  Limestone. 

Under  the  Green  Crinoidal  Limestone  ball  ore  is  abund- 
ant, in  Hampton  township,  Allegheny  county.  (Q,  p.  160.) 

Between  the  Green  Crinoidal  Limestone  aud  the  Maho- 
ning Sandstone  are  several  horizons  of  ball  ore  in  the  coun- 
try between  Chestnut  Ridge  and  the  Monongahela  river, 
one  of  which  lying  higher  than  the  Mahoning  Sandstone 
or  Johnstown  ore  is — 

The  Snake-den  Ore  on  Georges  creek,  a fair  looking  car- 
bonate, eight  to  fourteen  inches  thick  and  once  extensively 
mined  for  Springfield  furnace.  (See  KK,  pp.  119,  120.) 
It  has  been  stripped  along  Cove  run,  N.  Union  township, 
Fayette  county,  for  Lemont  furnace. 

About  four  hundred  feet  below  the  Pittsburg  coal  theo- 
retically, or  two  hundred  and  twenty  feet  above  the  Free- 
port Upper  coal  actually,  lies  the  Black  Lick  ore,  (described 
in  HHIIH,  pp.  99,  102  to  106,  114,)  once  mined  for  Black 
Lick  and  Buena  Vista  furnaces  in  eastern  Indiana  county. 
It  lies  just  underneath  the  Black  Fossil  Limestone,  which 
itself  becomes  a lean  and  poor  u’on  ore  along  the  eastern 
edge  of  the  Ligonier  valley,  north  from  the  Loyalhanna, 
and  was  mined  for  Laurel  Run  furnace,  and  old  Wash- 
ington furnace.  (KKK,  pp.  214,  215.) 

This  ore  may  be  reiDresented  in  Cambria  county  by  the 
siliceous  ore  bed  one  hundred  and  fifty  feet  above  the 
Johnstown  ore  bed  (two  hundred  feet  above  the  Freeport 
Upper  coal,  see  HH,  p.  112.) 


In  the  Pine  Creek  Limestone,  four  hundred  and  fifty  feet 
below  the  Pittsburgh  coal,  ore  occurs  in  East  Deer  and 
Indiana  townships,  Allegheny  county.  (Q,  pp.  149,  154.) 


In  the  Brush  Creek  Limestone,  five  hundred  and  ten  feet 
below  the  Pittsburgh  coal,  ore  occurs  on  Davis  run,  Econ- 
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omy  to^vnship,  Beaver  county,  (Q,  pp.  34,  183. ) This  may 
correspond  to  the  Johnstown  ore  horizon  of  Cambria 
county. 

The  following  analyses  will  represent  the  character  of 
some  of  the  ores  mentioned  above : 

Westmoreland  County.  (JS9) 

Graham. 


Iron, 28.800 

Sulphur, 156 

Phosphorus, 1.765 

Insoluble  residue, 6.400 


{7S9)  R.  21.  C.  Graham's  ore  opening.,  near  Oak  Grove 
furnace,  three  miles  north  from  Ligonier.  One  hundred 
and  fifty  feet  below  P ittshwrgh  coal. 

Considerably  oxidized  tliroughout ; carries  considerable 
calcareous  matter ; breaks  with  irregular  fracture,  and  has 
a bluish  grey  color  on  fresh  surface. 

Fayette  County.  047')  0^0) 

Georges  Creek.  New  Geneva. 

Iron, 11.600  30.200 

Sulphur,  201  .001 

Phosphorus, .101  .192 

Insoluble  residue, 62.080  17.120 

{SJfi)  Ore  opening  on  Georges  Creeh,  three  miles  east  of 
New  Geneva ; near  Crow’s  mill.  Snake-den  Ore.” 

Very  sandy  ; greenish  grey,  with  specks  of  pyrites.  (D. 
McC./ 

{5^0)  Ore  opening  near  new  Geneva,  on  river  bluff,  one 
hundred  and  fifteen  feet  below  the  Pittsburgh  coal. 

Hard,  compact,  bluish  grey.  (D.  McC.) 


Fayette  County.  (548) 

New  Geneva. 

Protoxide  of  irou,  ....  4.623=3.600  per  cent.  iron. 

Protoxide  of  manganese,  . . .371=  .288  per  cent,  manganese. 

Alumina, 3.660 

Lime,  37.829 

Magnesia,  1.365 

Sulphuric  acid, .292=  .117  per  cent,  sulphur. 

Phosphoric  acid, .206=  .090  per  cent,  phosphorus. 

Cai'bonic  acid, 30.990 

Water, 1.620 

Insoluble  residue, 19.295 


100.256 


170  MM.  EEPOET  OP  PEOGEESS.  A.  S.  McCEEATH. 

(SlfS)  Near  New  Genera^  on  river  bluff;  ninety  feet  l>elow 
Pittsburgh  coal.  See  Report  KK,  ]pp.  118,  119. 

Silicions  ; rather  fine  grained  ; j)earl  grey.  (D.  McC.) 


§ 36.  Johnstown  Ore  Bed. 

The  Johnstown  ore  lies  in  the  lower  rocks  of  the  Barren 
Measures,  and  is  an  extensive  ore  horizon  of  Western  Penn- 
sylvania. It  is  minutely  described  in  HH  (pp.  118,  119, 
with  analyses,)  and  its  place  among  the  members  of  the 
great  Mahoning  Sandstone  group  is  indicated  in  Fig.  54, 
p.  Ill,  where  it  is  represented  as  two  feet  thick,  as  mined 
extensively  by  the  Cambria  Iron  Company,  in  the  hills 
around  Johnstown,  east  of  the  Conemaugh  river. 

It  overlies  the  Freeport  Upper  Coal  about  fifty-two  feet, 
as  measured  by  Mr.  Fulton  (HH,  112,)  and  is  therefore  to 
be  i^laced  between  the  lower  and  middle  members  of  the 
Mahoning  Sandstone. 

The  Lamoreaux  ore  on  Black  Creek,  (HH,  p.  163,)  in  the 
Armagh  Valley,  may  be  the  same  bed ; but  it  was  rather 
identified  by  Mr.  Platt  with  the  Ritter  Furnace  bed  just 
overlying  the  Freeport  Upper  Coal  (HH,  161,  section  p.  162.) 

In  Somerset  County  the  Johnstown  ore  is  recognized  on 
Castleman’s  river,  (HHH,  pp.  185,  186,)  resting  on  the  up- 
per of  two  members  of  the  Mahoning  Sandstone,  but  only 
in  nodules.  It  was  worked  once  for  Ben’ s Creek  furnace 
along  Mill  Creek  (HHH,  p.  216.)  Scarcely  a trace  of  it  is 
to  be  found  around  Ursina. 

In  the  Ligonier  Valley  the  Johnstown  ore  may  be  recog- 
nized perhaps  in  a bastard  limestone  over  the  Mahoning 
Sandstone  in  Salt  Lick  township,  Fayette  County,  (KKK, 
p.  116);  as  a lean  black  shale  ore  in  the  Mahoning  Sand- 
stone, in  Fau’field  township,  Westmoreland  county  (KKK, 
p.  163);  as  a ferriferous  shale,  thirty-five  feet  above  the  Free- 
port Upper  Coal,  in  St.  Clair  township  (KKK,  p.  175);  and 
generally  as  a calcareous  horizon  in  the  Mahoning  Sand- 
stone along  the  east  flank  of  Chestnut  Ridge  and  on  top  of 
it  west  of  Chestnut  Ridge,  (allowing  for  the  absence  or 
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presence  of  one  or  other  member  of  the  Sandstone ;)  like 
the  Stewart  ore  near  Meadow  run,  the  Springfield  mines 
ore  on  the  Youghiogheny;  the  Weaver  ore  north  from  Falls 
city;  the  rich,  good  ore  on  the  Clay  pike  in  Mount  Pleasant 
township,  Westmoreland  county ; or  as  a dark  ferruginous 
shale  along  the  base  of  Laurel  Hill,  like  that  once  mined  for 
Laurel  Hill  and  Ross  furnaces,  always  lean  and  unaccom- 
panied by  limestone.  (KKK,  p.  215.) 

It  was  mined  for  Mount  Pleasant  Furnace  on  Jacob’s 
creek,  and  also  below  the  mouth  of  Indian  Creek. 

The  Johnstown  calcareous  ore  lies  directly  on  the  Mahon- 
ing Sandstone  in  the  region  south  of  the  Youghiogheny 
river  and  west  of  Chestnut  Ridge.  It  is  the  Fairchance  ore. 
(KK,  p.  149.)  On  Cove  run  it  is  called  the  “Limestone  Ore,” 
two  feet  thick ; and  it  is  two  and  a half  feet  thick  at  Beat- 
tie’ s in  Y.  Union  township.  (KK,  p.  120.)  On  Redstone  it 
is  in  four  layers  in  five  feet  of  clay.  It  seems  to  be  Hard- 
man’s four  foot  ore  bed  in  Preston  county,  W.  Virginia 
(See  KK,  p.  121);  and  the  Haines’  ore  of  Pride  Vale  fur- 
nace ; and  it  seems  to  extend  far  south  of  the  Baltimore  and 
Ohio  railroad.  (See  also  KK,  pp.  138 ; 165 ; 172 ; 186 ; 265  ; 
318.) 

In  Indiana  county,  the  Johnstown  ore  is  recognized  one 
hundi’ed  feet  above  the  Freeport  Upper  coal,  in  Fry’ s Hill 
section  on  Rayne’s  run  a few  miles  from  Marion,  Indiana 
county  (See  HHHH,  p.  257);  and  perhaps  in  the  form  of  a 
ferruginous  limestone  at  Five  Points,  on  Plum  creek,  Indi- 
ana county.  See  HHHH,  p.  280. 

A regular  and  presistent  bed  of  carbonate  ore  exists  on 
Mill  creek,  Cambria  county,  and  worked  extensively  for 
Schoenberger's  furnaces  on  Mill  and  Ben’s  creeks.  It  is 
doubtless  the  Johnstown  ore  bed.  (HH,  132.) 

Specimens  representing  the  Johnstown  ore  have  been 
analysed  from  Cambria,  Fayette,  Westmoreland  and  Indi- 
ana counties.  The  amount  of  iron  varies  from  11.10  to 
35.93  per  cent.  The  average  character  of  the  ore  is  shown 
by  the  following  analyses : 
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Cambria  County. 

I. 

Cambria  Iron  Co.'s  mines. 


Silica, 4.885 

Alumina, 1.552 

Carbonate  of  iron, 52.330 

Sesquioxide  of  iron, 15.230 

Carbonate  of  Erne, 15.285 

Carbonate  of  magnesia, 9.390 

Phosphoric  acid, .530 

Sulf)hnr,  .850 

Metallic  iron, 35.93 


I.  Cambria  Iron  Co.' s mines.,  at  Johnstown.  Analysis 
made  by  Mr.  T.  T.  Morrell,  and  published  in  Report  HH, 
page  118. 

Calcined  Ore. 

f ^ 

Upper  bench.  Lower  bench. 


II. 

III. 

Peroxide  of  iron, 

45.68 

Silica, 

7.34 

21.94 

Alumina, 

1.02 

4.02 

Sesquioxide  of  manganese 

1.39 

.86 

Lime, 

10.10 

19.94 

Magnesia, 

1.01 

0,35 

Phosphoric  acid, 

99 

-.53 

Sulphuric  acid,  

52 

.33 

100.01 

99.83 

Metallic  iron, 

54.350 

32.110 

Phosphorus, 

.232 

SiEphur, 

210 

.133 

II.  Cambria  Iron  Co's  mines.,  at  Johnstown.  Upper 
bench  ; calcined  ore.  Analysis  made  by  T.  T.  Morrell. 

III.  Cambria  Iron  Co.' s mines.,  at  Johnstown.  Lower 
bench;  calcined  ore.  (T.  T.  Morrell.) 


Cambria  County. 


Iron, 

Sulphur, 

Phosphorus, 

Carbonate  of  lime,  . . 
Carbonate  of  magnesia. 
Insoluble  residue,  . . 


(75) 

Cambria  Iron  Co. 
. . . 24.150 

. . . .057 

. . . .802 

. . . 8.726 

. . . 7.868 

. . . 20.090 


(79)  Cambria  Iron  Co.'s  ore  opening.,  on  Mill  creek, 
Yoder  township.  See  Report  HH,  pp.  131,  132. 
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Compact ; rather  coarse  gramed : sandy,  ; bluish  grey. 
(D.  McC.) 


Fayette  County. 

{554) 

Lemont. 


Iron, 18.000 

Manganese, 450 

Sulphur,  026 

Phosphorus,  261 

Carbonate  of  lime 30.995 

Carbonate  of  magnesia, 7.022 

Insoluble  residue, 18.190 


UO) 

Simmons. 

11.100 

.313 

.018 

43.285 

2.747 

26.090 


{55J],)  Lemont  Furnace  mines,  three  miles  north-east 
from  Uniontown.  Limestone  ore.’’’’  See  KK,  p.  121. 

Hard  and  tough,  with  conchoidal  fracture  and  iieaii  grey 
color.  (D.  McCreath.) 

{Ji-O)  Mr.  Simmons^  ore'opening,  on  Redstone  creek,  South 
Union  township.  ^'Limestone  ord^  used  at  Olipliant  fur- 
nace. See  report  KK,  p.  121.  >X 

Compact ; bluish  grey  ; shows  considerable  pyrites. 


Westmoreland  County. 


(5U') 

(545) 

Stairs. 

Freeman. 

Iron, 

32.200 

27.000 

Sulphur, 

040 

.038 

Phosphorus, 

123 

.155 

Insoluble  residue, 

24.169 

23.160 

{Sli-Jf)  Jacob  F.  Stairs’  ore  opening,  Mount  Pleasant 
township.  See  KK,  p.  121. 

Hard,  compact,  rather  coarse  grained ; pearl  grey.  (D. 
McC.) 

{5 If)  Geo.  Freeman’s  ore  opening,  Mount  Pleasant  town- 
ship. 

Crust hematitic ; hard,  compact ; reddish  grey.  (D.  McC.) 

Indiana  County. 

(776) 

Carpenter. 

Carbonate  of  iron, 22.992=11.10  per  cent,  metallic  iron. 

Carbonate  of  lime, 25.839 

Carbonate  of  magnesia,  . . 3.344 

Alumina, 7.183 

Sulphur, 010 

Phosphorus,  201 

Insoluble  residue, 38.220 
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{776)  S.  Cary  enter' s ore  opening^  one  and  a half  miles 
west  from  Five  Points.  See  HHHH,  page  282. 

The  specimen,  having  the  general  appearance  of  a con- 
glomerate mass,  is  exceedingly  sandy  and  brittle,  with  a 
rough,  irregular  fracture  and  greenish  grey  color.  It 
emits  a strong  argillaceous  odor  when  breathed  upon. 


§ 37.  Carbonate  Ores  of  the  Lower  Productive  Coal  Meas- 
ures. {Freeport.,  Kittanning  and  Clarion  Groups.) 

Over  the  Freeport  Upper  coal,  a calcareous  ore  occurs 
locally  in  Hamilton  township,  Allegheny  county.  (Q,  159.) 

The  irregular  bed  of  ore,  mined  at  Sx^ringlield  in  Fayette 
county,  comes  dmectly  under  the  Mahoning  Sandstone.  It 
thins  away  to  nothing  northward;  and  southward  reappears 
on  Decker’s  creek  in  West  Virginia.  (KK,  pj).  121,  122.) 

Over  the  Freeport  Upper  coal,  ore  in  Ferruginous  shale 
occurs  at  Hooversville  and  at  Lohr’s  and  elsewhere  on 
Stony  creek,  Somerset  county.  See  HHII,  p.  121. 

Ore  overlying  the  Freeport  Ujpper  coal  (?)  was  extensively 
worked  for  Fitter  Furnace  on  Black  Lick,  and  at  Lamor- 
eaux’s,  in  Cambria  county.  (HH,  pp.  161,  163.) 

The  Freeport  Upper  limestone  has  large  quantities  of  ore 
associated  with  it,  at  Brady’s  Bend  on  the  Allegheny  river, 
where  it  has  been  extensively  worked.  (HHHH,  p.  204; 
and  HHHHH,  1879.) 

On  the  lower  waters  of  Yellow  creek  in  Indiana  county, 
D.  Griffith’s  bed,  two  feet  thick,  in  two  layers  three  and  a 
half  feet  aj^art,  lies  under  one  limestone  and  over  another. 
See  HHHH,  j).  205. 

Huge  lumps  of  handsome  ball  ore  are  scattered  through 
the  Bolivar  fire-clay,  under  the  Freeport  Upper  Limestone, 
between  Cucumber  and  Jonathan’s  run,  Stewart  township, 
Fayette  county,  KKK,  p.  89.  And  again,  ten  feet  from 
the  bottom  of  the  thirty  foot  plastic  clay  deposit  over  the 
Freeport  Lower  coal  bed,  on  Tub  Mill  run,  Fairfield  town- 
shij),  Westmoreland  county,  is  a persistent  stratum  of 
them.  See  KKK,  p.  160,  section  Fig.  64,  p.  158. 
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The  Freeport  Upper  Limestone  has  often  been  mistaken 
for  iron  ore  along  Jacob’s  creek,  in  Westmoreland  county  ; 
and  in  Tyrone  township,  of  Fayette  connty,  it  actually  has 
a top  layer  of  pretty  fair  ore,  sixteen  to  twenty  inches 
thick ; ten  inches  thick  on  Dunbar  creek  ; a foot  thick  at 
Springfield  furnace,  changing  to  limestone.  It  is  known 
as  “Coal  Bank”  ore  on  Jacob’s  creek.  See  KK,  p.  122. 

This  is  the  excellent  ore  of  Pri devale  and  Decker’s  creek, 
and  Booth’s  creek,  in  W.  Virginia. 

In  the  Freeport  Upper  Limestone,  some  layers  are  a cal- 
careous iron  ore  in  Big  Beaver  township,  Beaver  county. 
(Q,  p.  224.) 

Under  the  Freeport  Upper  Limestone,  ore  occurs  on  Pine 
creek,  Hampton  township,  Allegheny  county.  (Q.  p.  161.) 

Between  the  Freeport  Upper  and  Lower  coals  is  a per- 
sistent bed  of  rich  ore,  at  Pinkerton  Point  on  Castleman’ s 
river,  Somerset  county  ; and  the  same  (?)  appears  at  Cas- 
tleman station.  (HHH,  p.  185.) 

Ball  ore  occurs  over  the  Freeport  Lower  coal  on  Black 
creek,  Cambria  county,  at  Big  Bend.  (Moore’s.)  See  HH, 

p.  161. 

On  the  Freeport  Lower  Limestone  ore  occurs  at  various 
places,  and  ore  balls  everywhere  in  the  Beaver  river  dis- 
trict. (Q,  pp.  49,  93,  96,  138,  187 ; 219 ; 221 ; 241.) 

Under  the  Johnstown  Cement  bed,  ten  feet  thick,  in  the 
Conemaugh  bluffs,  above  the  mouth  of  Tom’s  run,  Indiana 
county,  a presistent  bed  of  carbonate,  eight  inches  thick, 
has  been  worked.  See  HHHH,  pp.  178  and  179,  Fig.  44. 

The  Johnstown  Cement  bed  under  the  Freeport  Lower 
Coal,  is  represented  at  Anderson’s  bridge.  Forward  town- 
ship, Butler  county.  (Q,  111,  112.) 

The  Johnstown  Cement  bed  ore  is  probably  represented  in 
Fayette  county  by  “the  Furnace  ore”  of  Jacob’s  creek. 
See  KK,  123. 

Under  the  Darlington  (Kittanning  Upper)  Coal  bed  ore 
balls  are  abundant  in  north  Allegheny,  south  Butler,  and 
north  Beaver  counties.  (Q,  117 ; 184 ; 194 ; 200 ; 222  ; 245  ; 
263.) 

Shales  carrying  carbonate  ore  replace  the  Kittanning 


176  MM.  REPORT  OF  PROGRESS.  A.  S.  McCREATH. 

Upper  Limestone  on  Laurel  run,  Fayette  county.  See 
KKK,  p.  109,  110. 

Below  the  Kittanning  (?)  coal  in  Fayette  county,  Spring- 
field  township,  nests  of  ore  replace  the  clay.  See  KK,  p. 
140. 

Above  the  Kittanning  Lower  Coal  (C)  ten  feet  on  the 
Conemaugh  at  Lockport  and  Bolivar,  occurs  a six  inch 
(local?)  bed  of  Carbonate  ore.  See  HHHH,  j).  65,  Fig.  5. 

This  horizon  is  represented  on  Schl  inimer’ s run  in  W estern 
Indiana  county  by  fifty  feet  of  shales  through  which  ball 
ore  is  disseminated  in  lumps  of  all  sizes,  and  a plate  of  the 
ore  reported  under  the  fire  clay  of  the  Kittanning  Upper 
coal  (D.)  See  HHIIH,  p.  267. 

Over  the  Clarion  Coal  (B)  on  Simpson’s  creek,  in  Indiana 
county,  ball  and  plate  ore  occur,  but  not  workable.  See 
HHHII,  p.  191. 

A persistent  outcrop  of  carbonate  ore  over  the  Clarion 
Coal,  but  of  unknown  value,  occurs  along  Fallen  Timber 
run,  Cambria  county.  (HH,  p.  82.) 

Between  the  Clarion  and  Brookville  beds  (A  and  B)  oc- 
curs the  persistent  Carbonate  ore  bed  of  Ilooversville, 
Somerset  county,  opened  at  Clark’s,  in  two  bands,  two  feet 
thick,  and  with  only  .3  phosphorus.  See  PIHII,  p.  120. 

This  is  probably  the  same  ore  horizon  as  that  at  the 
Forks  of  Paint  creek,  Somerset  county,  where  at  least  two 
feet  of  good  carbonate  j^late  and  ball  ore  exists  at  water 
level.  See  HHH,  p.  133,  and  Geol.  of  Penn’ a,  Vol.  2,  p. 
655.  1858. 

Excellent  carbonate  ore  in  three  layers  occurs  at  Silver 
Diggings,  in  Well’s  creek,  Somerset  county,  at  some  un- 
determined horizon  (low?)  in  the  Lower  Productive  Coal 
measures.  (HHH,  p.  18,  plate  2.) 

Below  the  Clarion  coal,  twenty  feet,  ball  ore  is  very 
abundant  throughout  six  feet  of  shale  at  Lloyds ville,  Cam- 
bria county.  (HH,  87.) 

Immense  balls  of  carbonate  ore,  in  shales,  between  the 
Clarion  and  Brookville  coals,  occur  on  Levi  run,  Cambria 
(county.  HH,  91,  92.) 

A lean  silicious  ore  is  found  between  the  Clarion  and 
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Brookville  coals  on  Moore’ s hill,  on  Black  creek,  Cambria 
county.  HU,  p.  160. 

Over  the  Brookville  coal  ball  ore  is  abundant  at  New 
Brighton,  Beaver  county.  Q,  j:).  250. 


Lawrence  County. 


Iron,  

Manganese,  . . . , 
Sulphur,  .... 
Phosphorus,  . . 

Lime, 

Magnesia,  .... 
Insoluble  residue. 


(758) 

Jones  & Souk. 
. . 40.250 
. . .533 

. . .079 

. . .234 

. . 3.980 

. . 1.708 

. . 2.810 


{758)  Jones  & HouJi  s ore  opening^  four  miles  north-east 
from  Chewton,  Wayne  township.  At  the  horizon  of  the 
Ferriferous  Limestone. 

Coarse  grained,  globular ; full  of  drnssy  cavities  and 
small  loits  filled  with  white  pnlvernlent  silicate  of  alumina ; 
color,  generally  brownish  grey. 


Butler  County. 
<p56) 

Winfield  Furnace. 


Protoxide  of  iron, 34.200  ) 

Sesquioxideofiron, 11.285  per  cent,  of  iron. 

Alumina, 4.326 

Lime, 4.720 

Magnesia, 2.854 

Sulphuric  acid, 120=. 048  per  cent,  sulphur. 

Phosphoric  acid, 849=.371  per  cent,  phosphorus. 

Carbonic  acid, 28.670 

Water,  2.500 

Insoluble  residue, 10.765 


100.289 

{556)  Iron  ore  opening  near  Denny' s mill.,  one  and  a half 
miles  west  from  Old  Winfield  furnace,  Winfield  township. 
Ore  60'  to  70'  heloio  the  Freeport  Upper  coal.  See  Eeport 
Q,  p.  92. 

Carbonate  ore,  considerably  oxidked  ; reddish  brown. 
(D.  McCreath.) 

12  MM. 
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Armstrong  County. 


{966) 

{965) 

Brown  Musgrove. 

Pine  Creek. 

Protoxide  of  iron, 

41.400 

46.285 

Sesquioxide  of  iron,  ..... 

2.000 

1.428 

Bisulphide  of  iron,  

041 

.118 

Protoxide  of  manganese,  .... 

1.896 

1.655 

Oxide  of  cobalt, 

trace. 

Alumina,  

. . . 1.184 

.823 

Lime, 

8 920 

7.080 

Magnesia, 

....  1.801 

1.484 

Sulphuric  acid,  

trace. 

Phosphoric  acid, 

346 

.600 

Carbonic  acid, 

34.208 

35.358 

Insoluble  residue, 

6.430 

3.150 

Water  and  carbonaceous  matter. 

1.774 

2.019 

100.000 

100.000 

Metallic  iron, 

33.620 

37.050 

Metallic  manganese, 

1.469 

1.282 

Sulphur, 

022 

.063 

Phosphorus, 

151 

.262 

{96G)  Brown  & Mils  grove’ s ore  opening  at  Slabtown,  on 
North  Fork  of  Pine  Creek,  four  miles  southeast  of  Tem- 
pleton. Bulir stone  iron  ore. 

Somewhat  oxidized  ; fine  grained.  Color,  bluish  grey  to 
reddish  brown  ; fracture,  irregular. 

{965)  Pine  CreeJc  Furnace  ore  opening.^  six  miles  north- 
east of  Kittanning.  Bulirstone  iron  ore. 

Somewhat  oxidized  ; fine  grained.  Color,  bluish  grey  to 
reddish  brown  ; fracture,  iiTegnlar,  rough. 


Indiana  County. 


Carbonate  of  iron, 
Carbonate  of  lime,  . . 
Carbonate  of  magnesia, 

Alumina,  

Sulphur, 

Phosphorus, 

Insoluble  residue,  . . 


{777) 

Griffith. 

. . . . 59.278=28.60  per  cent  iron. 
. . . . 16.607 

. . . . 7.113 

. . . . 3.273 

066 

051 

. . . . 11.600 


(777)  D.  P.  Griffith' s ore  opening  one  and  a half  miles 
north  northeast  from  Homer.  Iron  ore  underlying  the 
Freeport  Limestone. 
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Compact,  fine  grained,  brittle,  bluish,  grey  ; with  sub- 
conelioidal  fractnre. 


Westmoreland  County. 

{58) 

‘^Furnace  Ore.” 


Protoxide  of  iron, 61.271 

Sesquioxide  of  iron,  943 

Bisulphide  of  iron, 515 

Protoxide  of  manganese, 2.352 

Alumina, 2.050 

Lime,  1.344 

Magnesia,  814 

Sulphuric  acid, 007 

Phosphoric  acid, 537 

Carbonic  acid, 33.980 

Water, 910 

Carbonaceous  matter, 710 

Insoluble  residue, 6.120 


100.553 

Metallic  iron, 40.750 

Metallic  manganese, 1.822 

Sulphur, 278 

Phosphorus, 229 


{S8)  ‘ ‘ Furnace  Ore'  ’ on  JacoV  s creelc.  Mount  Pleasant 
township,  two  and  a half  miles  south-east  of  Jacob’s  Creek 
station.  See  Report  L,  p.  105 ; also.  Report  KK,  p.  123. 

Compact,  somewhat  flaggy ; irregularly  seamed  with 
white  crystalhne  carbonate  of  lime;  exceedingly  brittle; 


bluish  grey. 

im  (50)  (55)  {54) 

Forge.  Coal  Bank.  Bridge.  Barren  Run. 

Iron, 28.300  26.500  27.700  11.700 

Sulphur, 079  .090  .160  .075 

Phosphorus, 137  .046  .679  1.245 

Carbonate  of  lime,  . , .13.680  23.120  7.640  66.353 

Carbonate  of  magnesia,  . 7.870  " 6.600  4.517  4.994 

Insoluble  residue,  . . . 13.885  13.810  25.240  10.920 


(J5)  '‘'•Forge  Ore"  on  Jacob' s creek,  two  and  a half  miles 
south-east  from  Jacob’s  Creek  station.  See  Report  L,  p. 

106. 

Compact,  bluish  grey,  with  conchoidal  fracture. 

{60)  '■'■Coal  Bank  Ore"  on  Jacob's  creek.,  two  and  a half 
miles  south-east  of  Jacob’s  Creek  station,  on  the  P.  and  C. 
R.  R.  See  KK,  p.  122. 
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Crust  hematitic  ; fresli  fracture  bluish,  grey,  showing  con- 
siderable calcite. 

(53)  ‘■^Bridge  Ore’’’  on  JacoV s creeJt,  one  and  a half  miles 
north-east  from  Jacob’s  Creek  station. 

Crnst  hematitic  ; bluish  grey  ou  fresh  fracture  ; brittle  ; 
seamed  with  white  crystalline  carbonate  of  lime. 

{5 If)  '■^Barren  Bun  Ore’'’  on  JacoV  s creek^  one  mile  south- 
east of  Jacob’s  Creek  station. 

Crust  hematitic ; pearl  grey  on  fresh  fracture  ; very  coarse 
grained. 

{7S7) 

Washington  Furnace, 


Iron,  32.500 

Sulphnr,  1.288 

Phosphorus, .152 

Insoluble  residue,  ....  15.130 


{737)  Iron  ore  opening  on  the  Bedford  pilce,  near  old 
Washington  furnace,  five  miles  east  from  Ligonier,  Ligo- 
nier  township.  About  twenty-five  feet  above  the  Pottsville 
conglomerate.  See  KKK,  p.  217. 

Crust  hematitic,  hard  and  tough  ; much  spotted  with  py- 
rites ; fracture,  irregular ; color,  bluish  black. 

Fayette  County. 


cm 

(pS8) 

Fayette  Furnace. 

Fayette  Furnace. 

Iron, 

33.900 

38.100 

Sulphur, 

333 

.159 

Phosphorus, 

302 

.115 

Insoluble  residue,  . . . 

18.690 

9.250 

{7Ji-I)  Fayette  Furnace  property  ore,  two  miles  east  of 
Springfield,  Springfield  toivnship.  Ore  above  the  Kittan- 
ning Coal.  See  Report  KKK,  page  216. 

Hard  and  tough  ; minutely  crystalline ; fracture,  irregu- 
lar ; color,  light  bluish  grey. 

if  38)  Fayette  Furnace  property  ore,  two  miles  east  of 
Sjningfield,  Springfield  townshiji.  Iron  ore  under  the  Kit- 
tanning Coal.  See  Report  KKK,  page  217. 

Exceeding  hard  and  brittle ; fracture,  irregular ; color, 
bluish  grey. 
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Somerset  County. 

U06) 

Clark. 

Protoxide  of  iron, 44.357 

Sesquioxide  of  iron, 2.857 

Bisulphide  of  iron, 247 

Protoxide  of  manganese, 873 

Alumina, 3.220 

Lime, 1.210 

Magnesia, 1.690 

Sulphuric  acid, 040 

• Phosphoric  acid, 338 

Carbonic  acid, 29.800 

Water, 990 

Carbonaceous  matter, 930 

Insoluble  residue, 12.403 


99.015 

Metallic  iron, 36.500 

Metallic  manganese, 677 

Sulphur,  . 148 

Phosphorus, 148 

{W6)  G.  W.  Clarlis  ore  opening  at  Hooversville.  See 
Report  HHH,  page  120. 

Carbonate  ore ; hard,  compact,  minutely  crystalline, 
blnish  grey.  (D.  McCreath.) 

(450) 

Well's  Creek. 

Iron,  40.700 

Sulphur,  027 

Phosphorus, 113 

Insoluble  residue, 10.940 

{Ji50)  WelV s Creek  ore,  (“Silver  Diggings,”)  two  miles 
above  the  mouth  of  Well’s  creek.  See  Report  HHH,  p.  18. 

Crust  hematitic  ; hard  and  tough  ; fracture,  conchoidal ; 
color,  bluish  grey.  (D.  McC.) 

Cambria  County. 

(51)  (4S0)  (52)  (417)  (50) 

Moore.  Moore.  Moore.  Lamo-  Lamo- 

reaux.  reaux. 

Iron, 23.600  14.200  13.300  23.900  24.400 

Sulphur, 035  .285  .231  .149  .036 

Phosphorus, 122  .084  .063  .199  .298 

Carbonate  of  lime,  . . . 34.580  39.270  6.339  

Carbonate  of  magnesia,  12.008  10.056  7.930  

Insoluble  residue,  . . .37.380  21.305  18.700  30.770  34.850 
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{81)  Moore^  s ore  opening^  on  Sonth  Fork  of  Black  Lick 
creek.  Ore  about  forty  feet  above  Coal  heel  D'.  See  Re- 
port HH,  p.  161. 

Hard,  coarse,  sandy,  blnisli  grey.  (D.  McC.) 

{Jf-W)  Moore’s  ore  opening^  on  South  Fork  of  Black  Lick 
creek.  '•'‘Ferriferous  Limestone  oreF  See  HH.  p.  160. 

Compact,  sandy,  brittle,  bluish  grey. 

{82)  Moore’s  ore  opening.  “ Ferriferous  Limestone  ore.'” 

Hard,  sandy,  bluish  grey,  with  conchoidal  fracture.  (B. 
McC.) 

{blT)  LamoreauF  s ore  opening.,  on  North  Fork  of  Black 
Lick  creek.  See  Report  HH,  p.  163. 

Hard,  tough,  sandy,  minutely  crystalline ; greenish  grey. 

{80)  Lamoreaux’ s ore  opening. 

Crust  hematitic,  hard,  tough,  silicious ; bluish  grey  on 
fresh  fracture,  (D.  McC.) 


Huntingdon  County. 

(953)  (954) 

Bobertsdale.  Robertsdale. 

Iron, 28.775  28.075 

Sulphur, 037  .063 

Phosphorus,  541  .078 

Insoluble  residue, 30.430  30.710 


{953)  Ore  from  old  shaft  between  drifts  2 and  4 at  Rob- 
ertsdale ; Rockhill  Iron  and  Coal  Co. 

Hard,  compact,  reddish  grey.  (S.  S.  H.) 

{95  f)  Ore  from  same  locality.  Hard,  compact,  dark  grey. 
(S.  S.  H.) 


Luzerne  County. 


Iron 

Sulphur 

Phosphorus,  . . . 
Carbon,  .... 
Insoluble  residue, 


(SS8) 

Plymouth. 
. . 37.400 
. . .082 
. . .082 
. . .770 

. . 12.540 


{338)  Iron  ore  below  Coal  Bed  I),  found  in  shaft  at  Ply- 
mouth, Luzerne  Co. 

Carbonate  ore  ; hard,  brittle,  bluish  grey.  (D.  McC.) 
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§<?(§,  Carbonateoresof  the  Pottsville  Conglomerate^  No.  XII. 

These  are  best  described  in  Prof.  Stevenson's  Report  KK, 
under  the  head  of  the  Mt.  Savage  Ore  group,  (See  Index 
to  KK,  pp.  421,  422)  because  the  beds  have  been  extensively 
mined  in  southern  Fayette  county,  under  the  names  Strat- 
ford ore,  (KK,  pp.  110,  124,  196)  Carr’s  ore,  (p.  140)  Jude 
ore,  (p.  124)  and  Mahan  ore  (pp.  124,  160.) 

In  the  upper  part  of  the  Conglomerate  No.  XII  occur 
abundant  deposits  of  ore  balls  and  lens-shaped  plates  along 
Shade  Creek  near  Old  Shade  furnace  in  Somerset  County. 
(See  HHH,  p.  147.) 

Ore  of  the  same  horizon  occurs  about  one  quarter  of  a 
mile  east  of  Listonville  in  southern  Somerset  County.  (See 
HHH,  p.  271.) 

In  the  Conglomerate  along  the  Beaver  waters  ore  is  often 
found.  (Q,  pp.  225  and  69.) 

In  many  other  counties  of  Western  Pennsylvania  car- 
bonate ball  ore  has  been  noticed  at  this  horizon,  at  the  base 
of  the  Coal  Measures,  but  nowhere  in  quantity  justifying 
mining  operations. 


Lawrence  County. 

{759) 

Neshannock. 


Iron, 37.250 

Manganese, .655 

Sulphur,  .154 

Phosphorus, .145 

Lime, 3.020 

Magnesia, 1.747 

Insoluble  residue, 9.790 


{760) 

New  Ca.stle 
35.200 
.807 
.335 
.178 
4.120 
2.223 
11.190 


{769)  Iron  ore  opening  near  Neshannock  Falls,  Wil- 
mington township.  From  the  horizon  of  the  Mercer  lime- 
stone. 

Crust  hematitic ; exceedingly  hard  and  tough,  with  ir- 
regular fracture  and  reddish  grey  color. 

{760)  Iron  ore  opening,  two  miles  north  from  New  Castle, 
in  Neshannock  township.  From  the  horizon  of  the  Mercer 
limestone. 

Exceedingly  hard  and  tough,  with  irregular  fracture  and 
dark  bluish  grey  color. 
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Somerset  County. 


Iron,  

Sulphur,  . . . . 
Phosi^horus,  . . . 
Insoluble  residue, 


(416) 

Liston  Bros. 
22.700 
.120 
.098 
41.040 


{416)  Liston  Bros\  ore  opening.,  about  one  quarter  of  a 
mile  east  of  Listonville,  Addison  townsliixo,  Somerset  county. 
See  HHH,  pp.  271,  272. 

Hard,  comxoact,  bluish  grey.  (H.  McG.) 


§ 39.  Carbonate  Ores  of  the  Mauch  Chunk  Red  Shale,  No.  XI. 

Everywhere  throughout  Pennsylvania,  where  the  great 
Conglomerate  exists,  one  or  more  xolates  of  carbonate  ore 
exist  in  the  shales  beneath  it.  Sometimes  the  shales  are 
merely  studded  with  balls  of  ore.  In  many  places  local 
lenticular  dexiosits  of  solid  greyish  blue  carbonate  extend 
for  hundreds  of  yards,  or  a mile  or  more,  with  a maximum 
thickness  of  three  or  four  feet,  as  on  the  Tangascootac  and 
Queen’ s run,  in  Clinton  county.  At  Ralston,  in  Lycoming 
county,  there  are  several  beds  which  have  been  extensively 
strix^x^e^-f  for  long  distances  under  the  Conglomerate  escaiqi- 
ment  at  the  summit  of  the  mountain  Avails  of  Lycoming 
creek.  Around  the  Tioga  mountain  the  bed  is  one  foot 
thick.  In  the  gaxis  of  the  Conemaugh,  Loyalhanna,  and 
Youghiogheny  rivers  in  Westmoreland  and  Fayette  coun- 
ties, the  ore  appears  and  has  been  Avorked  in  certain  places. 
It  sxireads  in  patches  over  the  back  of  Laurel  Hill  in  Som- 
erset county,  and  is  seen  in  many  xilaces  along  the  front  of 
the  Allegheny  mountain ; and  around  Broad  Top  moun- 
tain in  Huntingdon  and  Blair  counties. 

Sometimes  the  beds  have  been  decomxiosed  into  broAvn 
hematite  for  a certain  distance  back  from  the  outcrox^.  Bogs 
of  loose  limonite  have  formed  on  the  terraces  in  front  of  the 
outcrox^,  some  of  them  many  acres  in  extent ; and  a few 
of  them  removed  for  use  in  furnaces. 

The  best  descrixition  of  this  extensive  dexiosit  is  to  be 
found  in  Prof.  Stevenson’s  Rex^ort  KK,  (see  Index  to  KK, 


CAEBOKATE  ORES. 


MM.  185 


p.  422,)  where  the  ores  are  described  under  the  names  Big 
and  Little  Honeycomb  ; Kidney ; Big  Bottom  of  XI,  and 
Red  Belt  of  XI. 

The  analyses  given  under  this  section  show  the  ores  to  be 
of  excellent  quality  ; generally  very  rich  in  iron  and  con- 
taining only  a comparatively  small  amount  of  phosphorus. 

Westmoreland  County. 


C54S) 

{597) 

{598) 

Freeman. 

Jacob's  Creek. 

Freeman. 

iKidney  ore.] 

ZLower Big  Bottom.] 

iRed  Belt  ore. 

Iron, 

31.100 

1.100 

34.700 

Sulphur, 

.086 

.035 

.174 

Phosphorus, 

.103 

240 

.104 

Carbonate  of  lime,  . . 

— 

46.428 

— 

Carbonate  of  magnesia, 

— 

2.451 

— 

Alumina, 

— 

6.289 

— 

Insoluble  residue,  . . 

25.960 

39.275 

13.750 

{5Jf3)  Geo.  Freeman's  ore  opening ^ Jacob’s  creek.  Mount 
Pleasant  township.  Kidney  ore.  See  KK,  p.  128. 

Generally  comjpact,  with  small  lenticular  masses  of  slate ; 
pearl  grey.  (D.  McCreath.) 

{597')  Opening  on  Jacob' s CreeTc,  Mt.  Pleasant  township. 
Lower  Big  Bottom  ore. 

Comparatively  soft;  argillaceous;  dark  grey. 

{598)  John  Freeman' s ore  opening.,  Jacob’s  creek,  Mt. 
Pleasant  township.  Bed  Belt  ore. 

Crust  hematitic;  hard  and  brittle,  with  conchoidal  frac- 
ture; color  generally  reddish  grey. 

Specimen  shows  a small  cell  running  through  the  mass, 
lined  with  pyrite  partially  changed  into  hydrous  iron  oxide. 

Fayette  County. 

{56)  {55) 

Vernon  Mines,  Vernon  Mines. 

\_Pin  Veinore^Kidney  {^Lower  Big  Bottom,'] 


Iron, 

41.000 

31.200 

Sulphur, 

.191 

.253 

Phosphorus, 

.120 

.129 

Insoluble  residue, 

6.810 

21.930 

{56)  Vernon  mines.,  near 

old  Mt.  Vernon 

furnace.  Bull 

skin  township.  Pin  Vein 

ore.  See  KK,  p. 

128. 
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Compact,  line  grained,  brittle,  blnisli  grey;  shows  small 
specks  of  pyrite. 

{65)  Vernon  mines,  near  old  Mt.  Vernon  furnace.  Bull- 
skin  township.  Lower  Big  Bottom  ore.  See  KK,  x^p.  129, 
131. 

Structure  somewhat  flaggy;  brittle;  dark  bluish  grey. 


(.551) 

(550) 

Lemont. 

Lemont. 

{_Big  Honey coml)  ore.i 

iLower  Big  Bottom.^ 

Iron, 

. . . 41.400 

30.200 

Sulphur,  

. . . .184 

.107 

Pho.sphorus, 

. . . .151 

.154 

Insoluble  residue,  . . 

. . . 6.430 

12.980 

{55T)  Lemont  Furnace  mines,  north-east  from  Union- 
town,  North  Union  township.  Big  Honeycomb  ore.  See 
KK,  p.  127. 

Cellular;  exceedingly  brittle  ; sx)otted  with  pyrites;  gen- 
erally bluish  grey.  (D.  McCreath.) 

{550)  Lemont  Furnace  mines,  north-east  from  Union- 
toAvn,  North  Union  township.  Lower  Big  Bottom  ore.  See 
KK,  p.  131. 

Brittle,  rather  coarse  grained;  bluish  grey.  (B.  McC.) 

Lemont. 

^Kidney  Ore.j 

Protoxide  of  iron, 49.885=38.800  per  cent.  iron. 

Protoxide  of  manganese,  . . . .799=.619  per  cent,  manganese. 

Alumina, 1.092 

Lime, 1.240 

Magnesia, 1.203 

Sulphuric  acid, 1.020=.408  per  cent,  sulphur. 

Phosphoric  acid, .440=.195  per  cent,  phosphorus. 

Carbonic  acid, 31.294 

Water, 1.575 

Carbonaceous  matter, (580 

Insoluble  residue, 10.005 

99.833 


{54-9)  Lemont  Furnace  Mines,  north-east  of  Uniontown, 
North  Union  townshixi.  Kidney  Ore.  (KK,  page  129.) 

Fine  grained ; hard  and  tough  ; fracture,  conchoidal ; 
color,  generally  bluish  grey.  (D.  McCreath.) 
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(730)  (740)  (731) 

Center  Furnace.  Center  Furnace.  Center  Furnace. 
ZBig  iLittle  ^Little 


Honeycomb.^  Boneycomb.1  Honey  comb  fi 

Iron, 42.300  42.500  42.500 

Sulphui-, 227  .484  .153 

Phosphorus, 12S  .160  .130 

Insoluble  residue,  . . . 9.640  5.190  7.110 


{730)  Center  Furnace  mines.,  Wharton  township.  Big 
HoneycomO  Ore.  See  Report  KKK,  pages  218,  219,  220. 

More  or  less  oxidized  throughout ; color,  light  brown  and 
bluish  grey  ; fracture,  irregular,  rough.  Shows  numerous 
small  drussy  cavities. 

{7Ji.O)  Center  Furnace  mines.,  Wharton  township.  Little 
Honeycomb  Ore.  See  KKK.  page  218. 

Crust  hematitic ; spotted  with  pyrites  : hard  and  tough. 
Fracture  conchoidal ; color,  generally  bluish  grey  on  fresh 
surface. 

{73T)  Center  Furnace  mines,  Wharton  township.  Little 
Honeycomb)  Ore? 

Crust  hematitic  ; irregularly  seamed  ivith  calcareous  mat- 
ter ; brittle  ; bluish  grey  on  fresh  surface.  Fracture,  con- 
choidal. 

(57) 

Barchas. 


Iron,  39.250 

Sulphur, 087 

Phosphorus, 229 

Insoluble  residue, 9.880 


(-57)  D.  Barchas'  ore  opening,  Henry  Clay  township. 
Crust  hematitic  ; fracture  conchoidal,  showing  small  crys- 
tals of  calcite  ; color,  bluish  grey  generally. 


§ Ifi.  Carbonate  ores  of  the  Siluro-Cambrian  Formation, 

No.  IL 

One  theory  of  the  origin  of  the  limonites  of  our  Lime- 
stone Valley  derives  them  from  intercalated  beds  of  car- 
bonate of  iron  and  lime  ; and  this  view  is  supported  by  the 
frequent  presence  of  rough  carbonate  of  iron  below  or  back 
of  outcrop  deposits  of  limonite  in  the  beds  of  the  Hamil- 
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ton  JSTo.  VIII,  limiting  the  practical  working  of  the  limon- 
ite  to  a certain  dexjth  beyond  whichdt  does  not  exist. 

Such  carbonates  have  been  found  in  the  limestones  of 
No.  II  on  the  surface  of  which  such  vast  accumulations  of 
limonite  exist,  as  at  Ironton,  Trexlerville,  Moselem,  Pine 
Grove,  Mt.  Alto,  Pennsylvania  furnace,  Springfield,  Bloom- 
field, &c. 


Sortham.'pton  County. 

(995) 

Saucon  Iron  Co. 

Protoxide  of  iron,  . . . 

. . 54.385  ( 

■ =43.030  per  cent.  iron. 

Sesquioxide  of  iron,  . . 

. . 1.071  * 

Protoxide  of  manganese 

, . . 3.254 

=2.521  per  cent,  manganese. 

Protoxide  of  cobalt,  , . 

. . .010 

Alumina, 

. . 1.457 

Lime, 

. . .540 

Magnesia, 

.540 

Sulphuric  acid,  .... 

. . .112 

=.045  per  cent,  sulphur. 

Phosphoric  acid,  . . . . 

. . .263 

=.115  per  cent,  phosjjhorus. 

Carbonic  acid, 

. . 35.310 

Water  (by  difference),  . 

. . .923 

Insoluble  residue,  . . 

. . 2.105 

100.000 

{995)  Saucon  Iron  Co's  Wharton  mine,  two  miles  east 
of  Hellertown,  NorthamxDton  county. 

Carbonate  ore  from  shaft  126  feet  deep.  See  analysis  of 
limonite  from  this  mine,  § 13,  No.  967. 

Fine  grained ; hard  and  tough ; fracture,  conchoidal  in- 
clining to  rough ; color,  steel  grey  on  fresh  surface. 


B.  Brown  Hematite  Ores. 

§ It.1.  Brown  Hematite  Ores  of  the  Coal  Measures. 

These  occur  along  the  outcroxis  of  limestone  beds,  and 
sometimes  replace  the  limestone  in  whole  or  in  part. 

The  best  known  and  most  valuable  of  these  dexiosits  fol- 
low the  outcrox")  of  the  Ferriferous  Limestone  through  west- 
ern Indiana,  northern  Armstrong,  Butler,  northern  Beaver 
and  Lawrence,  Clarion  and  Jefferson  counties  ; the  limonite 
lying  upon,  or  filling  hollows  in  the  limestone,  sometimes 
to  a thickness  of  ten  or  twelve  feet. 
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Twenty  years  ago  more  than  fifty  charcoal  furnaces  were 
running  upon  this  Burhstone  ore,  as  it  was  called,  in  the 
region  just  mentioned;  and  there  are  not  a few  furnaces 
still  in  blast  which  use  this  ore  as  a mixture.  It  suj)plies 
many  furnaces  in  South  Eastern  Ohio  and  once  supplied 
nearly  twenty  furnaces  in  eastern  Kentucky  ; although 
there  are  other  limestone  beds  in  the  Lower  Productive 
Coal  Measures  which  carry  a similar  ore. 

On  the  geological  colored  county  maps  of  Western  Penn- 
sylvania a blue  line  marks  the  outcroj)  of  the  PeiTiferous 
limestone  and  therefore  that  of  the  Buhrstone  ore. 

Sufiiciently  detailed  descriptions  of  the  ore  may  be  found 
in  Report  Q (Beaver,  Butler  and  Allegheny)  pp.  GO,  92, 140, 
256 ; in  Report  HHHH  (Indiana)  p.  208 ; and  in  Reports 
QQ,  HIIHHH,  and  V,  (Lawrence,  Armstrong  and  north 
Butler  counties)  not  yet  published.  But  much  may  be 
learned  of  them  from  the  Geology  of  Pennsylvania,  Vol. 
II,  1858. 

Lawrence  County. 


(755) 

i75S) 

Rose  Point. 

Rose  Point. 

Sesquioxide  of  iron, 

79.000 

70.428 

Bisulphido  of  iron, 

056 

.041 

Sesquioxide  of  manganese,  .... 

517 

1.034 

Alumina,  

2.980 

1.331 

Lime, 

4S0 

.710 

Magnesia, 

396 

.564 

Sulpliurio  acid, 

trace. 

Phosphoric  acid, 

572 

.831 

Carbonic  acid, 

none. 

Water,  

13.566 

13.000 

Insoluble  residue, 

5.995 

100.275 

99.934 

Metallic  iron, 

65.326 

53.519 

Aletallic  manganese, 

360 

.720 

Sulphur, 

030 

.022 

Phosphorus, 

230 

.363 

{763)  Ferriferous  Limestone  ore,  near  Rose  Point,  eight 
miles  east  from  New  Castle,  Slippery  Rock  townshi]!.  Bomb 
Shell  ore,  used  at  Iloiie  furnace. 

Ilard,  brittle  bomb  shell  ore ; the  walls  of  the  bombs  being 
lined  with  fibrous,  botryoidal,  dark  brown  iron  oxide. 
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(75^)  Ferriferous  Limestone  ore,  near  Rose  Point,  eight 
miles  east  from  New  Castle,  Slippery  Rock  township.  Ore 
nsed  at  Hope  furnace. 

Generally  compact  and  brittle,  with  dark  brown  color  ; 
structure  laminated  ; fracture  irregular.  Surface  of  speci- 
men coated  with  light  brown,  botryoidal  iron  oxide. 


{750) 

{751) 

{754) 

{756) 

Houk  <& 

Houk  & 

Houk  & 

Houk  & 

Oranniss. 

Oranniss. 

Qranjiiss. 

Granniss. 

Sesquioxide  of  iron,  . 

. . 76.500 

83.142 

85.571 

71.000 

Bisulphide  of  iron, 

. . .123 

.197 

.041 

.060 

Sesquioxide  of  manganese,  .950 

.673 

.692 

1.240 

Alumina, 

. . .914 

.732 

1.775 

1.321 

Lime,  

.510 

.380 

6.070 

Magnesia, 

.940 

.360 

.432 

.979 

Sulphuric  acid,  . . 

. . trace. 

.007 

trace. 

.007 

PhosjJhoric  acid,  . . . 

. . .936 

.346 

.600 

.625 

Carbonic  acid,  ... 

1.697 

none. 

none. 

4.770 

Water,  

. . 13.234 

12.736 

8.5.36 

11.010 

Insoluble  residue,  . 

. . 2.385 

1.568 

2.256 

3.273 

99.839 

100.271 

100.283 

100.356 

Metallic  iron,  . . 

. . 53.607 

58.292 

59.919 

49.728 

Metallic  manganese,  . 

. . .663 

.469 

.482 

.864 

Sulphur, 

. .066 

.108 

.022 

.035 

Phosphorus, 

. . .409 

.151 

.262 

.273 

{750)  IIoulc  & Granniss'  mines,  four  miles  north-east  of 
Chewton,  Wayne  township.  Ferriferous  Limestone  ore. 

Brittle ; full  of  seams  of  ochreons  iron  ore ; color,  dark 
brown  and  yellowish  brown  ; fracture  irregular,  rough. 

{75T)  Houle  & Granniss''  mines,  four  miles  north-east  of 
Chewton,  Wayne  township.  Ferriferous  Limestone  ore. 

Specimen  curiously  honeycombed  ; the  cells  partially 
filled  with  ochreons  iron  oxide  ; generally  hard  and  brittle, 
with  irregular  fracture,  showing  kernels  of  pyrite. 

fJBIf)  Houk  & Granniss’  mines,  four  miles  north-east  of 
Chewton,  Wayne  township.  Ferriferous  Limestone  ore ; 

Keel  Ore.’’ ’’ 

The  specimen  consists  of  hard  and  tough  deep  red  ore, 
with  thin  (surface)  layer  of  brown  oxide ; generally  very 
compact  and  earthy  looking  ; fracture  irregular. 

{756)  Houk  & Granniss’’  mines,  four  miles  north-east  of 
Chewton,  Wayne  township.  Ferr  ferous  Limestone  ore. 
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Exceedingly  hard  and  tough,  with  reddish  brown  color, 
and  somewhat  conchoidal  fracture  ; iiTegularly  seamed  with 
brown  oxide  of  iron. 


(755) 

(757) 

Ziegler. 

Ziegler. 

Sesquioxide  of  iron, 

....  49.571 

69.714 

Bisulphide  of  iron, 

054 

.038 

Sesquioxide  of  manganese 

845 

1.304 

Alumina,  . . 

....  1.720 

1.410 

Lime, 

....  19.950 

5.500 

Magnesia,  

540 

.945 

Sulphuric  acid, 

007 

.007 

Phosphoric  acid, 

199 

.238 

Carbonic  acid, 

....  15.370 

4.100 

Water, 

....  6.060 

12.720 

Insoluble  residue, 

....  5.715 

4.300 

100.031 

100.276 

Metallic  Iron,  

....  34.729 

48.818 

Metallic  manganese,  . . 

576 

.908 

Sulphur,  

032 

.021 

Phosphorus, 

087 

.104 

{755)  Mr.  Zieglef  s mines.,  four  miles  north-east  of  Chew- 
ton,  Wayne  township.  Ferriferous  Limestone  ore. 

Hard  and  tough,  reddish  brown  ore  with  conchoidal 
fracture. 

(757)  Mr.  Zieglef  s mines,  four  miles  north-east  of  Chew- 
con,  Wayne  township.  Ferriferous  Limestone  ore. 

Specimen  irregularly  seamed  with  brown  oxide  of  iron, 
is  exceedingly  hard  and  tough  with  reddish  brown  color 
and  conchoidal  fracture. 


Cambria  County. 

(4S6) 

Shoemaker. 


Iron,  40.000 

Sulphur, .046 

Phosphorus,  ....  .154 

Insoluble  residue, 27.600 


{Ii^6)  S.  A.  Shoemalief  s ore,  near  Carroll  town. 

Bombshell  ore ; arenaceous,  carrying  considerable  clay 
in  bombs.  Dark  brown. 
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Sullivan  County. 


(405a.) 

(405b.) 

North  Mountain, 

North  Mountain. 

Sesquioxide  of  iron, 

. . 35.714 

37.714 

Sesquioxido  of  manganese,  . 

. . .632 

.238 

Alumina, 

. . 5.564 

6.797 

Lime, 

. . 3.750 

4.830 

Magnesia, 

. . .548 

.522 

Sulphuric  acid, 

. . .062 

.075 

Phosphoric  acid, 

. . 3.062 

3.339 

W^'ater,  

. . 5.374 

2.428 

Insoluble  residue, 

. . 44.660 

43.485 

99.366 

99.428 

Metallic  iron, 

. . 25.000 

26.400 

Metallic  manganese, 

. . .440 

.166 

Sulphur, 

. . .025 

.030 

Phosphorous, 

. . 1.340 

1.458 

{JfiSa)  North  Mountain  iron  ore  from  First  Bituminous 
Coal  Basin.  Surface  ore. 

{Jf-OSb)  North  Mountain  iron  ore  ; “ Vein  ore.’’’’ 

These  specimens  were  forwarded  to  the  Laboratory  by 
Col.  B.  B.  Bicketts,  and  were  analysed  at  the  request  of 
Mr.  Franklin  Platt,  Assistant  Geologist. 


§ Brown  Hematite  Ores  of  the  Mauch  ChunJc  Red 

Shale.,  No.  XI. 

These  ores  are  merely  the  decomposed  outcrops  of  beds 
of  carbonate  ore  underlying  the  Conglomerate. 

Only  one  specimen  has  thus  far  been  analysed. 


Huntingdon  County. 


Iron, 

Sulphur,  .... 
PhosxDhorus,  . . . 
Insoluble  residue. 


(.949) 

Diggin. 

25.240 
.029 
.100 

48.240 


{9 If)  Jos.  D irj gif  s ore  Opening,  one  and  three  quarter 
miles  east  of  Broad  Top  City. 

Hard,  botryoidal ; yellowish  brown  to  dark  brown.  (S. 
S.  Hartranft.) 


BKOWjST  hematite  oees. 
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§4^.  Brown  Hematite  Ores  of  the  Marcellus  Formation^ 

No.  VIIL 

A continuous  outcrop  of  more  or  less  ferriferous  calcare- 
ous clay  bed  runs  tlirough  tlie  middle  counties  of  Penn- 
sylvania, carrying  on  Yellow  Creek,  in  Blair  County,  on 
Augbwick  Creek,  in  Huntingdon  County,  and  on  tlie  afflu- 
ents of  the  Juniata  river  in  Juniata  and  Perry  counties, 
large  deposits  of  brown  hematite,  the  full  width  of  the 
bed,  which  sometimes  amount  even  to  twenty  or  twenty- 
five  feet.  Slopes  are  sunk  on  the  bed  to  depths  of  one  or 
two  hundred  feet  in  the  ore,  when  nuts  and  masses  of  rough 
carbonate  replace  the  limonite,  and  finally  further  down  the 
whole  beds  turns  to  a dark  pyritous  clay.  For  descriptions 
see  Report  of  Progress  F. 


Blair  County. 


{816a.) 

{816b.) 

McLanahan, 

Stone  & Bayley, 

Iron, 

40.500 

Manganese, 

— 

Sulphur, 

682 

.024 

Phosphorus, 

.094 

Insoluble  residue, 

16.330 

24.060 

{816a)  Ore  opening  at  point  of  hill  near  station  at  Mc- 
Kee^s  Gap.  30  ft.  of  cover  over  this  specimen  ; so-called 
Blackband  ore.  From  McLanahan,  Stone  &Bayley,  Ilolli- 
daysburg. 

Dark  brownish  black,  brittle  ore,  carrying  considerable 
carbonaceous  matter. 

{SlGh)  Ore  from  same  locality.  Very  near  the  s urface  / 
found  among  the  black  slates. 

Cellular,  brittle,  dark  bro^vn.  Carries  considerable  cor- 
bonaceous  matter  ; but  not  so  much  as  No.  (SlCa.) 


Huntingdon  County. 
{530) 

Fleck. 


Sesquioxide  of  iron, 71.142  = 49 .800  per  cent.  iron. 

Sesquioxide  of  manganese,  . . .195=  . 136  per  cent,  manganese. 

Alumina, 1 .965 

Lime, none. 

Magnesia, 198 

13  MM. 
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{530) 

Fleck. 


Sulphuric  acid, 182=  .073  per  cent,  sulphur. 

Phosphoric  acid, 343  = .150  percent,  phosphorus. 

Carbonaceous  matter, 390 

Water, 10.395 

Insoluble  residue, 13.435 

Undetermined, 1.755 


100.000 

{530)  Isaac  Fleck's  ore  opening  at  Saltillo,  Cromwell 
township.  Specimen  from  most  northern  of  open  cuts. 
(Bank  No.  3.)  See  F,  page  236. 

Cellular,  brittle  ; seamed  with  ochreous  iron  ore.  Color, 
various  shades  of  brown  and  reddish  brown.  (D.  McCreath.) 


{529)  {531)  {^3) 

Fleck.  Fleck.  Saltillo. 

Iron, 46.500  51.700  49.500 

Sulphur, trace.  .062  .072 

Phosphorus, .133  .0i8  .207 

Insoluble  residue, 17.120  9.320  12.900 


{529)  Isaac  Fleck' s ore  opening^  at  Saltillo.  Bank  No.  2. 
Brittle,  cellular;  light  brown.  (D.  McC.) 

{531)  Isaac  Fleck' s ore  opening,  at  Saltillo.  Bank  No.  1. 
Cellular,  brittle ; full  of  seams  of  ochreous  iron  ore. 
Color,  various  shades  of  brown  and  red.  (D.  McC.) 

{hG3)  Iron  Ore  opening  near  Saltillo,  on  the  north-west 
slope  of  Jack’s  Mountain. 

Botryoidal,  cellular ; bright  brown. 


{563) 

McCarthy. 

Protoxide  of  iron, 25.714 

Sesquioxide  of  iron, 27.000 

Bisulphide  of  iron, .429 

Sesquioxide  of  manganese, .289 

Sesquioxide  of  cobalt, .580 

Alumina, 2.002 

Lime, 1.143 

ISIagnesia, . .832 

Sulphuric  acid, . . .502 

Phosphoric  acid, 137 

Carbonic  acid, 15.938 

Carbonaceous  matter, 2.081 

Water, C.4G0 

Insoluble  residue, 10.211 


99.918 
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Metallic  iron, 39.100 

Metallic  manganese, .201 

Sulphur, .430 

Phosphorus, .060 


{563)  McCarthy' s ore  bank,  near  Saltillo.  Marcellas  iron 
ore.  See  F,  p.  237. 

Altered  carbonate  ore ; generally  compact  with  laminated 
structure.  Color  various  shades  of  brown. 

(P2)  (55)  {5ZS) 

Shade  Gap.  Peters.  Goosehorn. 


Iron, 63.550  28.400  51.100 

Manganese, .165  — — 

Sulphur, 082  trace.  .031 

Phosphorus, 145  .234  .268 

Insoluble  residue, 7.910  46.090  7.120 


{92)  Iron  ore  opening,  one  mile  south-west  from  Shade 
Gap.  Marcellas  iron  ore. 

Cellular,  brittle,  dark  brown. 

{96)  John  Peters  ore  opening,  two  miles  north-east  from 
Pott’s  Gap,  Shade  Valley. 

Compact,  argillaceous,  brittle ; structure  slaty ; color 
reddish  brown. 

{523)  Robert  Goosehorn' s ore  opening,  in  Shade  Valley, 
six  miles  north-east  of  Shade  Gap. 

Cellular,  with  cells  filled  with  a yellow  clay  ; color  gen- 
erally dark  brown.  (D.  McCreath.) 

Robinson. 


Sesquioxide  of  iron,  . . . . 

73.964 

51.775  per  cent  iron. 

Sesquioxide  of  manganese,  . 

.689  = 

.432  per  cent,  manganese. 

Alumina, 

1.511 

Lime, 

.700 

Magnesia, 

.106 

Sulphuric  acid, 

,227  = 

.090  per  cent,  sulphur. 

Phosphoric  acid, 

.385  = 

.168  per  cent,  phosphorus. 

Water, 

12.400 

Insoluble  residue, 

10.270 

100.252 


{9IfS)  Ilenrij  Robinson's  ore  opening.  Shade  Valley,  two 
and  a half  miles  from  Shade  Gap. 

Generally  hard  and  compact ; structure,  somewhat  lam- 
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inated ; fracture,  conchoidal ; color,  dark  brown.  (S,  S. 


Hartranft.) 

Juniata  County.  (60S) 

Dougherty. 

Sesquioxide  of  iron 84.64.3 

Sesquioxide  of  manganese, 081 

Alumina, 950 

Lime, 370 

IMagnesia, 230 

Sulphuric  acid, 175 

Phosphoric  acid, 847 

Water, 10.520 

Insoluble  residue, 2.255 


100.071 

Metallic  iron, 69.250 

Metallic  manganese, 056 

Sulphur, 070 

Phosphorus, 370 


{602)  Ore  opening  on  William  Dougherty’ s property 
three  miles  south-west  of  McCoytown,  and  one  mile  south- 
west of  Eeed’s  Gap,  Tuscarora  Yalley. 

Limonite,  cellular,  stalactitic,  dark  brown. 


§ Brown  Hematite  Ores  of  the  Orishany  and  Lower 
Ilelderherg  Formations.,  No.  YII  and  No.  VI. 

Accumulations  of  limonite,  quite  local  and  usually  insig- 
nificant, but  sometimes,  as  at  Blair’s  and  Baker’s  mines  in 
Blair  county,  of  vast  width  and  depth,  occur  along  the 
many  outcrops  of  the  Oriskany  sandstone  and  Lewistown 
limestone  in  Middle  Pennsylvania.  For  a description  of 
some  of  these,  see  Report  F,  1878,  and  Report  T,  1879. 


Huntingdon  County. 


Iron, 

Manganese,  , . . , 

Sulphur, 

Phosphorus,  . . 
Insoluble  residue. 


(9«) 

Miller. 

17.900 

4.135 

.035 

.983 

39.450 


{931)  A.  B.  Miller'’  s farm.,  Warrior  Ridge,  Barre  town- 
ship. Oriskany  ore.  Formation  No.  VII. 
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The  ore  is  cellular,  the  cells  being  partially  filled  with  a 
silicious  clay ; with  dark  brown  color.  It  emits  a strong 
argillaceous  odor  when  breathed  upon. 


Blair  County. 


(713) 

(728) 

(729) 

(714) 

Baker. 

Baker. 

Baker. 

Baker. 

Sesquioxide  of  iron,  .... 

. . 83.071 

83.000 

68.286 

67.214 

Sesquioxide  of  manganese,  . 

. . .350 

.312 

1.405 

.985 

Sesquioxide  of  cobalt,  . . . 

trace. 

.116 

.102 

Alumina, 

. . 2.124 

1.980 

3.534 

4.440 

Lime,  

. . .215 

.210 

.220 

.290 

Magnesia,  

. . .312 

.302 

.456 

.479 

Sulphuric  acid, 

. . .115 

.127 

.257 

.282 

Phosphoric  acid, 

. . .455 

.673 

.600 

.506 

Water, 

. . 11.772 

12.314 

11.950 

9.660 

Insoluble  residue, 

. . 1.675 

1.430 

13.630 

10.120 

100.089 

100.318 

100.454 

100.078 

Metallic  iron,  

. . 58.150 

58.100 

47.800 

47.050 

Metallic  manganese,  .... 

. . .244 

.217 

.978 

.685 

Sulphur, 

. . .046 

.051 

.103 

.113 

Phosphorus, 

. . .199 

.294 

.262 

.221 

{713)  BaTcef  s ore 'bank.,  at  Blair  Furnace,  near  xiltoona. 
Pipe  ore.  Formation  IN’o.  VI. 

Brittle,  dark  brown  pipe  ore ; somewhat  coated  with  a 
yellow  clay  ; pipes  very  distinct. 

{728)  Baker’’ s ore  bank.,  at  Blair  Furnace,  near  Altoona. 
Pipe  ore. 

Brittle,  dark  brown  pipe  ore ; pipes  somewhat  obliterated. 
{729)  Baker’’ s ore  bank,  at  Blair  Furnace,  near  Altoona. 
Limonite,  cellular,  brittle,  dark  brown. 

{77 Hi)  Baker’’  s ore  bank,  at  Blair  Furnace,  near  Altoona. 
Bomb  shell  ore. 

Hard,  tough,  arenaceous ; dark  brown  and  liver  brown. 
The  walls  of  the  bombs  are  coated  with  a sandy  clay  of  a 
pinkish  grey  color. 


Suntingdon  County. 
(.564) 

Ooosehorn. 


Iron, 56.000 

Sulphur, .015 

Phosphorus, 734 

Insoluble  residue, 3.880 


Fulton  County. 
(524) 

Dougherty. 

h.500 

traces. 

1.281 

31.150 
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{56 Ji)  Brown  hematite  ore  on  Mr.  Goosehorn' s pro]perty, 
Shade  Valley,  seven  miles  north-east  of  Shade  Gap.  Ore 
found  on  surface,  thrown  from  the  No.  VI  Limestone  Shales 
underlying  the  Oriskany  Sandstone. 

Compact ; also.cellnlar,  the  cells  partially  filled  with  a 
yellow  clay.  Color,  generally  dark  brown. 

{5SJt)  Br own  hematite  ore  on  Mr . John  Dougherty' s prop- 
erty., one  half  mile  south-west  of  Fort  Littleton.  From  a 
deposit  on  the  Lower  Helderberg  Limestone,  No.  VI. 

Hard,  compact,  carrying  considerable  quartz:  reddish 
brown.  (D.  McC.) 


§ JJ.  Brown  Hematite  Ores  of  the  Medina  Formation., 

No.  IV. 

Some  of  the  Sandstones  of  the  Medina  are  highly  fer- 
ruginous, and  blocks  coated  with  a crust  of  limonite  some- 
times line  the  crest  of  the  mountains  of  IV.  Local  de- 
posits of  a coarse  limonite  are  sometimes  found  along  the 
outcrop,  but  are  never  of  much  value. 

West  of  Orbisonia,  in  Huntingdon  county,  a large  de- 
posite  of  limonite  fills  a cross  fissure  in  the  top  of  the 
Black  Log  mountain.  See  F,  p.  251. 

Huntingdon  County. 


iH) 

(9S) 

{97) 

Black  Log  Mt. 

Ramsey. 

Stambach. 

Iron, 

. . . . 35.500 

40.700 

44.700 

Manganese,  . . . 

. . . . 3.566 

2.269 

— 

Sulphur, 

None. 

.031 

Phosphorus,  . . . 

478 

.709 

.197 

Insoluble  residue. 

. . . . 29.575 

18.100 

18.820 

’I)  Iron  ore  found  scattered 

Upon  the 

terrace  of  the 

north-ioest  side  of  Black  Log  Mountain,  one  mile  south- 
west from  Beaver  Gap  and  seven  miles  from  Fort  Littleton. 
See  F,  p.  239. 

Compact,  brittle,  sandy ; dark  brown  and  reddish  brown. 

{93)  Same  ore,  from  the  surface  on  Alexander  liamsey's 
property,  four  miles  north-east  from  Fort  Littleton.  See 
F,  p.  139. 
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Hard,  arenaceous,  somewliat  cellular;  color,  various 
shades  of  light  and  dark  brown. 

(97)  Wm.  StambacJi' s ore  opening,  five  miles  north-east 
from  Fort  Littleton,  on  the  north-west  side  of  Black  Log 
Mountain.  See  F,  p.  128. 

Cellular ; the  cells  for  the  most  part  filled  with  yellow 
clay;  brittle,  and  of  alight  brown  color.  (D.  McCreath.) 


%Ji-6.  Brown  Hematite  Ores  of  the  Trenton,  Oliazy  and 
Calciferous  {Slluro-Camhr ian,)  Formation,  No.  II. 

These  are  the  great  deposits  of  iron  ore  of  Pennsylvania, 
furnishing  about  half  of  their  stock  to  the  anthracite  fur- 
naces on  the  Lehigh,  Schuylkill  and  Susquehanna  rivers, 
and  the  whole  of  their  stock  to  the  old  furnaces  of  the 
Kishicoquilis,  Nittany  and  Canoe  Valleys,  and  Morrison’s 
Cove,  in  Middle  Pennsylvania,  as  well  as  to  furnaces  in 
Mountain  Creek  Valley  in  Cumberland  county,  and  Path 
Valley  and  the  Conecocheague  region  of  Franldin  county. 

They  are  scattered  over  the  surface  of  the  southern  or 
limestone  half  of  the  Cumberland  Valley,  from  the  Lehigh 
river  to  Maryland,  and  south-ward  through  Virginia  and 
East  Tennessee  to  Alabama. 

But  they  are  distinguishable  into  ores  at  the  top,  ores  in 
the  middle,  and  ores  at  the  bottom  of  the  great  limestone 
formation  No.  II.  Those  at  the  top  form  a belt  along  the 
middle  of  the  valley  where  the  Trenton  limestone  underlies 
the  Utica  or  Hudson  river  slates.  Those  in  the  middle  are 
connected  with  various  horizons  of  ferruginous  limestones 
in  the  Chazy  and  Calciferous.  Those  at  the  bottom,  along 
the  north  or  west  foot  of  the  South  Mountain-Blue  Ridge 
range,  are  geologically  connected  with  the  Potsdam  Sand- 
stone, or  the  slates  which  intervene  between  it  and  the  base 
of  the  Calciferous. 

Blair  County.  {565)  {566)  {567) 

Henrietta.  Falkner.  Hoover. 

. 60.000  63.571  69.428 

. 3.517  .933  .270 

. 2.321  3.796  1.891 


Sesquioxide  of  ii-on,  . . . 
Sesquioxide  of  manganese, 
Alumina, 
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(565) 

(566) 

(567) 

Henrietta. 

Falkncr. 

Hoover. 

Lime, 

270 

.390 

.270 

Magnesia, 

398 

.302 

.619 

Sulphuric  acid, 

.091 

.092 

Phosphoric  acid, 

822 

2.153 

1.021 

Water, 

11.138 

12.620 

12.364 

Insoluble  residue,  . . . . 

20.590 

15  930 

13.660 

^ 99.218 

99.786 

99.615 

Metallic  iron, 

, 42.000 

44.500 

48.600 

Metallic  manganese,  . . . 

2 449 

.650 

.191 

Sulphur, 

065 

.036 

.037 

Phosphorus, 

359 

.940 

.446 

{5G5)  Ilenrletta  mines,  four  miles  south-east  from  Martins- 
burg.  Mine  No.  1 ; the  large  open  cnt.  Sample  talcen 
from  washed  ore  pile.  Ore  from  top  of  Formation  No.  II 
in  Utica  Slate. 

Nearly  all  fine  ore  ; sandy,  brittle,  dark  brown. 

{5GG)  FaUcner  ore  shaft,  south  of  Henrietta  mine,  in 
Leathercracker  Cove.  Lump  ore  tahen  from  pile.  Top  of 
Formation  No.  II. 

Compact,  botryoidal,  with  velvety  surface.  Light  brown 
and  reddish  brown. 

{5G7)  Hoover  hank,  one  mile  south  of  Henrietta  main 
mine.  Hoover  open  cut.  Top  of  Formation  No.  II. 

Compact,  with  laminated  structure  ; also  cellular,  with 


considerable  yellow  and  white 
brown  and  reddish  brown. 

clay  in 

cells. 

Color,  dark 

(788) 

(789) 

(60S) 

(466) 

Robeson. 

Clark. 

Etna. 

Short 

Mountain. 

Sesquioxide  of  iron,  . . . 

79.714 

80.428 

78.428 

78.428 

Sesquioxide  of  manganese. 

.061 

.184 

.102 

.356 

Sesquioxide  of  cobalt,  . . 

none. 

none. 

trace. 

trace . 

Alumina, 

1.320 

1.636 

2.204 

1.886 

Lime, 

.260 

.460 

.050 

.030 

Magnesia 

.392 

.598 

.511 

.097 

Sulphuric  acid 

.030 

.050 

.025 

.060 

Phosphoric  acid, 

.224 

.286 

.174 

.396 

Whiter 

11.050 

11.700 

11.9.58 

11.248 

Insoluble  residue,  .... 

7.560 

5.165 

5.700 

7.410 

100.611 

100.507 

99.152 

99.911 
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Metallic  iron, 

. 55.800 

56.300 

54.900 

54.900 

Metallic  manganese,  . . 

.043 

.128 

.072 

.248 

Sulphur, 

. . .012 

.020 

.010 

.024 

Phosphorus, 

, . .098 

.125 

.070 

.173 

{78S)  Robeson  farm  ore  bank,  two  miles  south  south- 
west from  Birmingham  station.  Outcroj)  ore. 

Cellular,  brittle ; dark  brown  and  yellowish  brown.  Some 
masses  of  quartz  throughout  specimens. 

{789)  Clark  farm  ore  bank,  near  Etna  furnace. 

Cellular,  brittle,  dark  bro^vn. 

{60S)  Ore  bank  near  Etna  furnace,  Catherine  township, 
Canoe  Valley. 

Stalactitic,  botryoidal ; somewhat  coated  with  a yellow- 
ish clay ; color,  generally  dark  brown. 

{If  6)  Short  Mountain  mines,  Catherine  township,  one 
and  a half  miles  north-west  from  Franklin  Forge.  Etna 
Iron  Works  ; Isett  & Brothers. 

Compact ; also  cellular,  botryoidal,  mammillary,  with 
radiated  fibrous  brown  oxide.  Generally  hard  and  tough, 
with  light  and  dark  bro^vn  color. 


cm 

CU) 

(639) 

(583) 

Brower. 

Patterson.  Bed  Bank.  Dean. 

Sesquioxide  of  iron,  . 

. . 62.714 

70.143 

72.857 

75.571 

Sesquioxide  of  manganese,  345 

.123 

.173 

.081 

Sesquioxide  of  cobalt.. 

. . trace. 

trace. 

trace. 

— 

Alumina, 

2.069 

3.239 

3.426 

Lime, 

. . .350 

.020 

.320 

.680 

Magnesia, 

. . .292 

.158 

.338 

.673 

Sulphuric  acid,  . . . . 

. trace. 

trace. 

trace. 

trace. 

Phospiioric  acid,  . . . . 

. . .311 

.238 

.504 

.513 

Water, 

. . 10.113 

10.213 

11.391 

12.595 

Insoluble  residue,  . . . 

. 23.450 

17.240 

11.325 

7.010 

100.230 

100.204 

100.147 

100.549 

Metallic  iron, 

. 43.900 

49.100 

51.000 

52.900 

Metallic  manganese,  . , 

. . .240 

.085 

.120 

.057 

Sulphur,  

. . trace. 

trace. 

trace. 

trace. 

Phosphorus, 

. . .136 

.104 

.220 

.224 

{6 If)  Brower  mine, 

two  and 

a half 

miles  norch-west 

Williamsburg. 

Compact,  fine  grained,  jaspery,  brittle  ; reddish  brown 
and  liver  brown. 
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{GJfJi)  Patterson  mine,  one  mile  south  from  Williamsburg. 

Compact,  brittle,  arenaceous,  with  masses  of  quartz 
throughout  the  specimen.  Color  of  ore,  dark  brown. 

{G39)  Red  Bank  mine,,  two  miles  south  from  Williams- 
burg. 

Generally  cellular,  with  cells  partially  filled  with  a red- 
dish brown  ochreous  earth.  Comparatively  soft ; reddish 
brown,  showing  spangles  of  quartz. 

[GSS)  Bean^  s mine,  two  miles  south-east  of  Williamsburg, 
Woodberry  township. 

Cellular,  Avith  cells  filled  with  a yellow  clay ; generally 
dark  brown.  (D.  McCreath.) 


{468) 

(467) 

(5S6) 

(525) 

Spring- 

Spring- 

Sp  ring- 

Spring- 

field. 

field. 

field. 

field. 

iBank  No.  cf.]  iBank  No.  2.]  iBank  No.  2.]  iBank  No.  1. 

Sesquioxide  of  iron,  . 

. 78.143 

84.428 

73.714 

.52.428 

Bisulphide  of  iron,  . 

.024 

.004 

Sesquioxide  of  manga 

nese,  

.103 

.308 

.610 

1.344 

Sesquioxide  of  cobalt. 

. trace. 

trace. 

trace. 



Alumina, 

. 2.140 

2.017 

1.979 

2.042 

Lime, 

.030 

.070 

trace. 

trace. 

Magnesia, 

.493 

227 

.309 

.129 

Sulphuric  acid,  , . 

.147 

.237 

.072 

.075 

Phosphoric  acid,  . . . 

.137 

.123 

.137 

.080 

AA’ater, 

, 11.886 

8.072 

10.510 

9.375 

Insoluble  residue,  . . 

0.845 

3.400 

12.260 

34.700 

99.954 

100.206 

99.591 

100,173 

Metallic  iron,  .... 

. 54.710 

59.100 

61.000 

36.700 

Metallic  manganese,  . 

.072 

.256 

.425 

.936 

Sulphur,  ..... 

.072 

.096 

.029 

.030 

Phosphorus, 

.000 

.054 

060 

.035 

{Ji.GS)  Springfield  Mines,  one  mile  south  of  SjAringfield. 
Bank  No.  3,  two  thirds  of  a mile  west  of  Bank  No.  2. 
Lump  and  Wash  ore. 

Nodular,  cellular,  Avith  cells  partially  filled  Avith  a yel- 
loAV  clay.  Shows  small  kernels  of  py rite,  loithout  crys- 
talline form;  also  rhombic  dodecahedron  crystals  of  hy- 
drous iron  oxide.  Color  of  ore  generally  dark  broAvn. 

[JfiT)  Springfield  mines ; Bank  No.  2,  Lykens  mine, 
one  half  mile  south  of  Bank  No.  1.  Bombshell  ore. 
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Bombshell  ore,  the  bombs  partially  filled  with  clay,  and 
lined  with  fibrous,  botryoidal  iron  oxide.  Exceedingly 
hard  and  tough ; dark  brown  and  reddish  brown. 

{52G)  Springfield  mines ; BanJc  JVo.  Ore  as  talien 
from  loasher,  and  used  by  Cambria  Iron  Company. 

Specimen  consists  of  small  masses  of  brown  hematite 
iron  ore  with  admixture  of  bombshell  ore.  (D.  McCreath.) 

(525)  Springfield  mines;  Bank  No.  i,  generally  known 
as  Davis’  bank.  At  north  end  of  line  of  mines.  Wash  ore. 

Lump  and  fine  ore ; structure  of  lumps  somewhat  lamin- 
ated. Fine  ore  carries  considerable  quartz.  (D.  McCreath.) 


{,643} 

McPheese. 

(604) 

Rebecca. 

(,606) 

Thompson. 

(607) 
Red  Ore, 

Sesquioxide  of  iron,  , , . 

74,143 

65.713 

78.0C0 

77.143 

Sesquioxide  of  manganese, 

•.235 

.551 

.195 

.093 

Sesquioxide  of  cobalt,  . . 

— 

— 

trace 

— 

Alumina, 

3.019 

3.908 

2.348 

2.438 

Lime, 

.150 

.240 

.220 

.130 

Magnesia, 

.255 

.200 

.390 

.464 

Sulphuric  acid, 

trace 

.115 

.102 

.041 

Phosphoric  acid,  .... 

.238 

.219 

.462 

.194 

Water,  

10.863 

11.876 

11.880 

10.164 

Insoluble  residue,  . . . 

11.300 

17 .560 

6.805 

9.260 

100. £95 

100.382 

100.408 

99.927 

Metallic  iron, 

51.900 

46.000 

54 .600 

64.000 

Metallic  manganese,  . . . 

.181 

.384 

..136 

.035 

Sulphur, 

trace 

.046 

.041 

.017 

Phosphorus 

.104 

.096 

.202 

.085 

{Olf)  McPheese  hank. 

one 

and  a half  miles 

south 

Springfield. 

Brittle,  argillaceous ; somewhat  cellular ; dark  brown 
and  reddish  brown. 

ifOli)  Reloecca  mine,  four  miles  north-east  of  Ilenrietta 

P.  0. 

Brittle,  arenaceous  ; cellular,  with  cells  lined  with  goeth- 
ite  ; considerable  adhering  white  clay.  Color  of  ore  gener- 
ally light  brown. 

{606)  Thompson  mine,  two  miles  west  from  Fredericks- 
burg. 

Cellular,  nodular,  brittle  ; dark  brown. 

{607)  Red  Ore  hank,  one  third  mile  from  Millerstown. 
Ore  for  the  most  part  coated  with  a reddish  brown  clay  ; 
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exceedingly  hard  and  tough. 

On  fresh 

fracture 

the  color 

is  dark  brown. 

{612) 

{963) 

{973) 

Soister, 

Sarah. 

Sarah. 

Sesquioxide  of  iron, 

. . 76.214 

59.428 

69.857 

Sesquioxide  of  manganese,  . . . 

. . . .011 

1.758 

.509 

Alumina, 

. . . 2.491 

3.024 

3.176 

Lime, 

. . . .020 

.080 

.130 

Magnesia 

. . . .386 

.331 

trace 

Sulphuric  acid, 

. . . .020 

.062 

.138 

Phosphoric  acid, 

. . . .259 

.128 

.057 

Water,  

. . . 12.486 

8.795 

10.280 

Insoluble  residue, 

. . . 7.470 

25.855 

16.350 

99.357 

99.461 

100.497 

Metallic  iron, 

. . . 63.350 

41.600 

48.900 

Metallic  manganese,  ... 

. . . .007 

1.224 

.353 

Sulphur, 

. . . .008 

.025 

.055 

Phosphorus, 

. . . .113 

.056 

.025 

{613)  Soister  mine,  three  and  a half 

miles  north  from 

Woodbeny,  near  county  line.  Abandoned  mines. 

Exceedingly  hard  and  tongli ; generally  very  compact ; 
calories  considerable  quartz.  Color,  various  shades  of  dark 


brown,  reddish  brown  and  vermilion. 

(963)  Sarah  Furnace  ore  hank,  (Springfield  mines,)  about 
two  miles  south  of  Springfield. 

Hard  and  tough,  with  considerable  quartz  ; color,  dark 
brown  and  brownish  black  ; fracture  irregular,  rough. 

{973)  Sarah  Furnace  ore  hank,  about  two  miles  south  of 
Springfield.  So-called  “burnt  ore.” 

Somewhat  cellular ; with  considerable  quartz ; dark 
brown  to  reddish  brown.  (S.  S.  Hartranft.) 


{608) 

{609) 

Bloomfield. 

Bloomfield. 

iLump  ore.J 

[ Wash  ore.Z 

Sesquioxide  of  iron,  

72.143 

51.571 

Sesquioxide  of  manganese,  . . . 

1.273 

.548 

Sesquioxide  of  cobalt,  

on 

trace. 

Alumina, 

2.457 

3.996 

Lime, 

170 

.075 

Magnesia, 

457 

.209 

Sulphuric  acid, 

135 

.057 

Phosphoric  acid, 

103 

.185 

Water, 

11.276 

9.811 

Insoluble  residue, 

32.830 

99.995 

99.282 
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Metallic  iron, ...  50.050  36.100 

Metallic  manganese, 886  .382 

Sulphur, 034  .023 

Phosphorus, 045  .081 

{608)  Bloomfield  mines,  about  three  miles  south  from 
Roaring  springs.  Lump  ore. 

Generally  compact;  also  cellular  and  bombshell,  the 
walls  of  the  bomb  lined  with  fibrous,  botryoidal  iron  ore. 
Color,  light  and  dark  brown.  Considerable  adhering  yel- 
lowish white  clay; 

{609)  Bloomfield  mines,  about  three  miles  south  from 
Roaring  Springs.  Wash  ore. 

Specimens  consist  of  a mixture  of  small  masses  of  brown 
hematite  iron  ore,  with  a considerable  amount  of  argil- 
laceous iron  ore,  ferruginous  clay  and  quartz  pebbles. 

{708) 

Bloomfield. 
iBomhshell  ore.] 


Sesquioxide  of  iron,  . . 

75.071 

— 52.550  per  cent.  iron. 

Binoxido  of  manganese,  . 

3.760 

= 3.004  per  cent,  manganese? 

Protoxide  of  manganese. 

.779 

Sesquioxide  of  cobalt,  . 

.030 

Alumina, 

2.678 

Lime, 

.240 

Magnesia, 

.235 

Sulphuric  acid, 

.182 

= .073  per  cent,  sulphur. 

Phosphoric  acid,  .... 

.071 

.031  per  cent,  phosphorus. 

Water, 

13.330 

Insoluble  residue,  . . . 

3.948 

100.324 

{708)  Bloomfield  mines,  about  three  miles  south  from 
Roaring  Springs.  Bombshell  ore. 

Bombshell  ore,  the  walls  of  the  shell  lined  with  nodular 
lumps  consisting  mainly  of  oxide  of  manganese.  The  ore 
is  generally  fibrous  and  brittle  ; also  partially  foliated,  with 
iridescent  surface. 


{709a)  (709b) 

Bloomfield.  Bloomfield. 
ZNanganeae  Ore.]  ZManganese  Ore.] 


Iron, 22.700  40.250 

Manganese, 37.611  11.870 

Sulphur, 018  .015 

Phosphorus, 043  .033 
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(709a) 

(709b) 

Bloomfield. 

Bloomfield. 

\_Manyan€8e  Ore.] 

iNanganese  Ore.'i 

Alumina,  

1.144 

1.950 

Lime, 

470 

.157 

Magnesia, 

271 

.216 

Silica, 

2.850 

11.300 

{709a)  Bloomfield  mines,  about  three  miles  soutli  of  Roar- 

ing  Springs.  Manganese  ore. 

Hard  and  tough  ; minu 

tely  crystalline  ; steel  grey. 

{709h)  Bloomfield  mines . Manganese  ore. 

Analysed  for  Pennsylvania  Steel  Company 

in  1874,  and 

published  by  permission. 

Analyses  of  Bloomfield  Wash  Ore  made  for  Pennsyl- 

vania  Steel  Company  ; 

and  published  by  permission. 

Per  cent. 

Per  cent. 

Date  of  Analysis. 

Iron. 

Phosphorus. 

Jiily,  1873, 

32.25 

.053 

March,  1874, 

39.06 

.041 

4.pril,  1874, 

33  50 

.039 

April,  1874, 

35.00 

.059 

May,  1874, 

36.00 

.053 

Average, 

35.28 

.049 

Bedford  County. 

(61S) 

(605) 

Baker. 

P.  Hoover. 

Sesquioxide  of  iron,  . . , 

56.214 

80.000 

Sesquioxide  of  manganese. 

073 

.207 

Sesquioxide  of  cobalt,  . . 

trace. 

Alumina,  

4.855 

3.009 

Lime, 

015 

.310 

Magnesia, 

335 

.502 

Sulphuric  acid, 

012 

.083 

Phosphoric  acid, 

451 

.201 

Water, 

10.390 

12.106 

Insoluble  residue,  .... 

27.960 

3.970 

100.305  100.507 


Metallic  iron, 

39.350 

50.000 

Metallic  manganese, 

050 

.144 

Sulphur,  

.033 

Phosphorus, 

197 

.088 

{613)  BaJcefs  mine,  one  mile  soutli  from  Bloomfield  fur- 
nace. Cambria  Ii’on  Company. 
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Brittle,  sandy,  argillaceous ; generally  compact ; dark 
brown  and  liver  brown. 

{60o)  li.  Hoover's  mine,  one  mile  north  from  Woodberry. 
Surface  pipe  ore. 

Stalactitic,  brittle,  dark  brown.  Considerable  yellow 
clay  in  cells. 

Franklin  County. 


(1007) 

(465) 

(521) 

(45S) 

Douglas. 

English. 

Pond. 

Wolf. 

Sesquioxide  of  iron,  . 

. . 62.428 

56.2.86 

43.142 

81.857 

Sesquioxide  of  manganese,  .237 

1.839 

.310 

.233 

Sequioxide  of  cobalt,  . 

. . trace. 

— 

— 

— 

Alumina, 

. . 1.500 

4.316 

1.398 

.623 

Lime, . . 

. . .110 

.030 

— 

.050 

Magnesia,  

. . .395 

.612 

.216 

.050 

Sulphuric  acid,  .... 

. . .087 

.052 

.052 

.105 

Phosphoric  acid,  . . . 

. . .602 

1.268 

.180 

2.710 

Water, 

. . 9.392 

10.892 

7.595 

11.490 

Insoluble  residue,  . . 

. . 25.570 

23.960 

46.300 

2.155 

100.321 

99.255 

99.193 

99.273 

Metallic  iron, 

. . 43.700 

39.400 

30.200 

57.300 

Metallic  manganese,  . 

. . .105 

1.280 

.216 

.150 

Sulphur, 

. . .035 

.021 

.021 

.042 

Phosphorus, 

. . .263 

.554 

.079 

1.185 

{1007)  Wyeth  Douglas  ore  hanli,  near  Mt.  Airy,  one  mile 
north-east  of  Quincy. 

Generally  compact,  but  ivith  numerous  small  drussy  cav- 
ities lined  with  quartz  crystals ; somewhat  jaspery  ; color, 
yelloAvish  brown. 

{JfG5)  English  ore  hank,  two  miles  south-east  from  Green- 
wood. 

Cellular,  nodular,  dark  brown. 

{521)  Fond  ore  hank,  two  miles  south-east  of  Greenwood, 
on  Greenwood  and  Funkstown  road.  Poor  specimen  of 
ore.’’’’  See  Report  CC,  p.  250.  (D.  McC.) 

{Ii52)  S.  Wolf’s  ore  hank,  about  one  mile  north-west 
from  Greenwood.  ‘‘‘‘Float  ore.”  See  Report,  CC,  p.  247. 

Hard  and  compact ; various  shades  of  brown  and  red- 
dish brown.  (D.  McC.) 
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{186) 

{432) 

Good. 

Good. 

Sesqui  oxide  of  iron, 

77.571 

Sesquioxide  of  manganese,  .... 

392 

.103 

Sesquioxide  of  cobalt,  . 

— 

Alumina, 

6.010 

.942 

Lime, 

.160 

Magnesia, 

281 

.076 

Sulphuric  acid, 

185 

.040 

Phosphoric  acid 

409 

.185 

Water, 

10.980 

10.874 

Insoluble  residue, 

9.775 

100.128 

99.726 

Metallic  iron, 

63.600 

64.300 

Metal  lie  manganese, 

273 

.072 

Sulphur, 

074 

.016 

Phosphorus, 

179 

.081 

{186)  Michael  Good!  s ore  hanlc,  one  and  a half  miles  north- 
west from  Fayetteville.  From  ore  hank  hade  of  mill.  See 
CC,  p.  247. 

Somewhat  cellular,  botryoidal ; dark  brown  and  reddish 
brown.  (D.  McC.) 

{13^)  Michael  Good'  sore  hank,  one  and  a half  miles  north- 
west from  Fayetteville. 

Cellular,  botryoidal ; brittle  ; light  and  dark  brown. 


Cumberland  County. 


{453) 

{413) 

{433) 

Thomas  Iron  Co. 

Mt.  Holly. 

Mt.  Holly. 

Sesquioxide  of  iron,  .... 

. . 44.142 

46.214 

58.000 

Sesquioxide  of  manganese,  . 

. . .578 

1.944 

.342 

Alumina, 

. . 6.523 

2.654 

2.405 

Lime,  

.260 

.170 

Miignesia, 

. . 1.239 

.540 

.415 

Sulphuric  acid, 

. . .070 

.222 

.010 

Phosphoric  acid, 

. . 5.915 

3.472 

5.795 

Water, 

. . 12.430 

9.840 

12.788 

Insoluble  residue, 

. . 28.575 

34.840 

19.670 

99.472 

99.986 

99.625 

Metallic  iron, 

. . 30.900 

32.350 

40.600 

Metallic  manganese,  .... 

. . .403 

1.354 

.238 

Sulphur, 

. . .028 

.088 

.016 

Phosphorus, 

. . 2.583 

1.516 

2.530 
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{1^53)  Thomas  Iron  Co.'s  ore  hanJc,  (now  tlie  property  of 
the  South  Mountain  Iron  Co.,)  one  and  a quarter  miles  from 
Pine  Grove,  on  Bendersville  road.  ‘ '•Poor  specimen  of  ore." 

Argillaceous,  brittle ; light  brown  and  dark  brown.  (D. 
McC.) 

{flS)  Mt.  Holly  ore  hanlc  No.  one  mile  north-east  of 
Papertown.  '•^Not  a good  specimen  of  the  ore."  See  Pe- 
port  CC,  p.  241. 

Compact,  arenaceous ; structure  somewhat  laminated  ; 
surface  velvety.  (D.  McC.) 

{IfS)  Mt.  Holly  ore  hanh  No.  1,  one  mile  north-east  of 
Papertown.  ^Not  a good  specimen  of  the  ore." 

Argillaceous,  brittle ; light  and  dark  brown. 

Lancaster  County. 


(651) 

(652) 

(641) 

(797) 

Chestnut 

Chestnut 

Chestnut 

Chestnut 

Chestnut 

Hill. 

Hill. 

Hill. 

Hill. 

Hill. 

Sesquioxide  of  iron, 

61.571 

78.571 

78.857 

76.428 

70.714 

Sesquioxide  of  man- 
ganese,   

1.450 

.657 

1.302 

1.456 

.723 

Sesquioxide  of  co- 
balt,   

.185 

.130 

.047 

.066 

.045 

Alumina, 

2.633 

2.367 

2.112 

1.260 

2.791 

Lime, 

.054 

.170 

.210 

.230 

.030 

Magnesia, 

.047 

.187 

.335 

.147 

.198 

Sulphuric  acid,  . . 

008. 

trace. 

.095 

.003 

.027 

Phosphoric  acid,  . . 

1.026 

.847 

.581 

.602 

1.475 

Water, 

10.970 

12.468 

12.075 

12.733 

13.472 

Insoluble  residue,  . 

19.015 

4.770 

4.765 

7.290 

4.3S5 

99.959 

100.167 

100.379 

100.220 

99.860 

Metallic  iron,  . . . 

45.200 

55.000 

55.200 

53.500 

53.700 

Metallic  manga- 
nese,   

1.010 

.457 

.908 

1.015 

.504 

Sulphur, 

.003 

trace. 

.038 

.003 

.011 

Phosphorus,  , . . 

.448 

.370 

.254 

.263 

.644 

(fJf)  Chestnut  Hill  ore  mines,  about  three  miles  north- 
east from  Columbia.  Mined  by  Chickies  Iron  Company, 
in  the  bank  of  Edward  B.  Grubb’s  heirs.  From  eastern 
series  of  mines  ; one  third  lump,  two  thirds  fine  ore. 

Generally  compact  and  line  grained  ; but  with  numerous 
cavities  filled  with  ochreous  iron  ore.  Bombshell  ore  lined 
14  MM. 
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with  fibrous,  botryoidal  brown  oxide  of  iron.  Fine  ore 
carries  considerable  quartz. 

{651)  Chestnut  Hill  ore  mines  ; mined  by  duckies  Iron 
Company  in  the  bank  of  Edward  B.  Grubb’s  heirs.  All 
lump  ore. 

Stalactitic  ; bombshell  ore,  with  fibrous,  botryoidal  broAvn 
oxide  of  iron.  Specimens  show  some  specks  of  quartz. 
Color,  generally  dark  brown. 

{652)  Chestnut  Hill  ore  mines  ; Clement  B.  Gh'uW  s banh. 
All  lump  ore. 

A mixture  of  bombshell  ore,  with  walls  of  shell  lined 
with  fibrous  iron  oxide  with  velvety  surface  ; and  cellular, 
dull  earthy  looking  ore.  Portions  of  the  ore  have  a dis- 
tinctly laminated  structure.  Generally  coated  with  a yel- 
lowish white  clay. 

Chestnut  Hill  ore  mines;  Chestnut  Hill  Iron 
Co.'’ s banli ; C.  J.  Nourse,  Snpt.  One  fourth  fine  ore ; 
three  fourths  lump  ore. 

Nodular  ; stalactitic  ; bombshell ; with  considerable  fib- 
rous brown  oxide  of  iron.  Color,  generally  dark  brown. 
Some  masses  of  quartz  throughout  s^Decimens. 

if  97)  Chestnut  Hill  ore  mines  ; float  ore  from  Chestnut 
Hill  Iron  Co.’s  bank. 

Fibrous,  brittle  ; dark  brown. 


Berks  Coiatty. 

{98S) 

{992) 

{99S) 

im) 

Fleetwood. 

Lewis. 

Kline. 

Q.  Miller. 

Sesquioxide  of  iron,  . . . 

. . G7.857 

62.857 

65.000 

75.857 

Sesquioxide  of  manganese, 

. . .155 

.557 

.283 

.950 

Sesquioxide  of  cobalt,  . . 

. . trace 

.060 

.040 

trace 

Alumina, 

. . 3.685 

3.450 

3.881 

1.906 

Lime, 

. . .020 

.150 

.170 

.110 

Magnesia, 

. . .237 

.432 

.421 

.230 

Sulphm’ioacid, 

. . .037 

.052 

.070 

.155 

Phosphoric  acid, 

. . .527 

1.206 

.339 

.087 

Water, 

. . 12.504 

12.098 

11.280 

12.366 

Insoluble  residue,  .... 

. . 15.185 

19.270 

18.610 

7.850 

100.207 

100.192 

100.099 

99.511 

Metallic  iron, 

. . 47.500 

44.000 

45.500 

53.100 

Metallic  manganese,  . . . 

. . .108 

.388 

.201 

.662 

Sulphm', 

. . .015 

.021 

.028 

.062 

Phosphorus, 

. . .230 

.553 

.148 

.038 
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(983)  Fleetwood  Iron  Co^  s mine,  one  mile  north-west 
of  Mertztown,  at  station  2312.  Lump  and  wash  ore. 

Generally  compact  and  line  grained  ; also  cellular  ; dark 
brown. 

{992)  Samuel  Leiois’  mine,  one  and  a half  miles  north- 
west from  Mertztown,  at  station  2321.  Lump  and  wash 
ore. 

Compact ; also  cellular  ; full  of  seams  of  ochreous  iron 
ore  ; dark  brown  to  yellowish  brown.  Wash  ore  carries 
considerable  quartz. 

{993)  D.  K.  Kline’s  mine,  two  and  a half  miles  from 
Mertztown  ; Kline’s  Corners.  Lump  and  wash  ore.  Leased 
by  Temple  Iron  Co. 

Compact ; also  cellular,  with  cells  for  the  most  part  filled 
with  ochreous  iron  ore.  Color,  dark  brown  and  yellowish 
brown. 

{98 Ji)  Charles  Miller's  mine,  three  miles  north-west  of 
Mertztown,  near  station  2472.  Lump  and  wash  ore. 

Cellular ; full  of  seams  of  ochreous  iron  ore,  with  spangles 
of  quartz.  Generally  dark  brown. 


{98S) 

{986) 

{988) 

{987) 

Trexler. 

Merkel. 

J.  Ziegler. 

D.  Zieg 

SesquioxidG  of  iron,  . . . 

74.571 

67 .428 

64.000 

52.214 

Sesquioxide  of  manganese, 

.496 

.320 

3.414 

.185 

Sesquioxide  of  cobalt,  . . 

.020 

.020 

.040 

.010 

Alumina, 

2.714 

3.333 

2.039 

3.337 

Lime, 

.020 

.290 

.120 

.250 

Magnesia, 

.201 

.360 

.245 

.302 

Sulphuric  acid, 

.012 

.085 

.032 

.085 

Phosphoric  acid, 

.405 

.259 

.691 

.629 

Water,  

12.934 

11.698 

12.308 

10.888 

Insoluble  residue,  . , . 

8.460 

16.580 

17  .490 

32.380 

99.833 

100.573 

100.379 

100.380 

Metallic  iron, 

52.200 

47.200 

44.800 

36.550 

Metallic  manganese,  . . . 

.346 

.223 

2.377 

.129 

Sulphur, 

.005 

.034 

.013 

.034 

Phosphorus, 

.177 

.113 

.302 

.275 

{982)  E.  H.  Trexler' s mine,  one  mile  north-east  of  Mertz- 
town. Lump  and  wash  ore. 

Generally  compact  and  fined  grained,  with  admixture  of 
fibrous  iron  ore.  Color,  dark  brown  to  brownish  black. 
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(DSC)  JI-i's.  John  Merle eV  s mine,  at  Farmington,  two  miles 
north,  of  Mertztown.  Lump  and  wash  ore. 

Cellular,  with,  cells  filled  witli  clay  ; shows  some  masses 
of  quartz.  Color  of  ore  light  and  dark  brown. 

{98S)  Jonathan  Zieglef  s mine,  at  Farmington,  two  miles 
north  of  Mertztown.  Lump  and  wash  ore. 

Cellular,  brittle,  dark  brown. 

{DS7)  Darid  Zieglef  s mine,  near  Farmington,  three  miles 
north  north-east  of  Mertztown.  Lump  and  wash  ore. 
Leased  by  Temple  Iron  Co. 

General  appearance  very  sandy ; cellular ; also  compact 
and  fine  grained.  Carries  considerable  quartz.  Color  of 
ore  dark  brown  and  reddish  broAvn. 


{990) 

(985) 

(989) 

(991) 

Wm 

. Miller. 

Smyers. 

Heffner. 

(Jlymer  Iron 

Se-squioxide  of  iron,  . . . 

G3.857 

40.857 

61.043 

57.571 

Sesquioxicleof  manganese, 

.505 

2.183 

3.320 

2.441 

Sesquioxido  of  cobalt, 

trace 

.000 

.050 

.050 

Alumina, 

3.468 

4.291 

4.740 

3.150 

Lime, 

.080 

.150 

.230 

.060 

Magnesia, 

.331 

.604 

.518 

.479 

Sulphuric  acid, 

.020 

.057 

.065 

.065 

Pliosphoric  acid, 

.355 

1.172 

.827 

1.034 

Water, 

il.4i2 

11.162 

11.690 

11.822 

Insoluble  residue,  .... 

20.100 

32.710 

26.910 

23.590 

100.158 

99.246 

99.993 

100.262 

Metallic  iron, 

44.700 

32.800 

30,150 

40.300 

Metallic  manganese,  . . . 

.353 

1.520 

2.312 

1.700 

Sulphur, 

.008 

.023 

.026 

.026 

Phosphorus, 

.155 

.612 

.361 

.453 

{ODO)  Wm.  Millefs  mine,  three  miles  north  of  Toj)ton. 
Lump  and  wash  ore. 

Arenaceous,  brittle,  dark  brown. 

{0S5)  D.  II.  Smyers'  Heirs  mine,  one  mile  south  from 
Bauers,  near  station  2709.  Lump  and  loash  ore. 

General  appearance  very  sandy,  with  dark  brown  to  yel- 
loAAUsh  broAvn  color.  Carries  a small  admixture  of  manga- 
niferous  ore. 

{pSO)  Charles  Heffnef  s mine,  one  half  mile  south  from 
Lyons.  Lump  and  loash  ore.  Leased  by  Temple  Iron  Co. 

Sandy  ; full  of  seams  of  ochreous  iron  ore  ; compact ; also 
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cellular,  witli  cells  filled  with  clay.  Color  of  ore  various 
sliacles  of  light  and  dark  brown. 

ipoi)  Clymer  Iron  Co.'s  Uclree  mine.,  two  miles  north- 
west of  Pricetown.  Lump  and  loasli  ore. 

Generally  very  compact  and  fine  grained,  with  conchoidal 
fracture  and  dark  brown  color. 

Lehigh  County. 


(61) 

(62) 

(GS) 

(S91) 

(369) 

Ritter. 

Ritter. 

Rrow7i. 

Brown. 

Ironton. 

Iron, 

39.300 

47.700 

50.000 

47.000 

20.400 

Manganese,  . . . . 

.065 

2.968 

.208 

.641 

17.048 

Sulphur, 

.008 

.019 

.080 

.053 

.010 

Phosphorus,  . . . 

1.209 

.328 

.086 

.001 

.095 

Insoluble  residue,  . 

28.195 

12.595 

12.520 

15.770 

21.800 

{GI)  J.  Rittef  s mine,  at  Ironton ; leased  by  the  Crane 
Iron  Co. 

Limonite  forming  vein  in  Utica  shale  and  damourite  clay. 
Compact,  flaggy ; with  more  or  less  adhering  clay. 

{6^)  J.  Rittef  s mine,  at  Ironton.  Lump  and  loasli  ore 
from  bottom  of  mine.  See  Report  DD,  p.  44. 

Compact,  botryoidal ; considerable  adhering  clay  and 
some  quartz  in  wash  ore. 

(6“J)  P.  Brown' s mine,  at  Ironton.  Lump  ore. 

Compact,  rather  fine  grained ; dark  brown. 

[39 T)  P.  Brown's  mine,  at  Ironton.  Lump  and  loash  ore. 

Compact,  arenaceous;  dark  brown.  (D.  McCreath.) 

{3G9)  Ironton  Railroad  Co.' s mine,  at  Ironton.  Lump 
and  loash  ore. 

Compact,  botryoidal ; also  stalactitic ; general  structure 
somewhat  flaggy.  Some  of  the  ore  carries  considerable 
binoxide  of  manganese. 

(SOI') 

Ironton  It.  R.  Co. 

Binoxide  of  manganese,  . 77.9C0  i 

Protoxide  of  manganese,  . 4.320  \ =52.031  per  cent,  manganese. 

Sesquioxide  of  iron,  . . . 3.CG0  = 2.502  per  cent.  iron. 

Alumina, 711 

Oxide  of  cobalt, 390 

Oxide  of  nickel, trace. 

Oxide  of  copper, trace. 

Baryta, 152 

Lime, 770 

Magnesia, 236 
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{SOI) 

Ironton  R.  R.  Co. 


Soda, 368 

Potash, . 3.042 

Sulphuric  acid, trace. 

Phosphoric  acid, 149  = .063  per  cent,  phosphorus. 

Water, 3.980 

Silicic  acid, 4.845 


100.583 


(301)  Ironton  Railroad  Co.'s  mine.,  at  Ironton.  Man- 
ganese Wash  ore. 

Stalactitic,  botryoidal,  reniform ; jiartially  compact  and 
ceUnlar,  with  cells  more  or  less  filled  with  iron  oxide. 


{195) 

{196) 

C4) 

{190) 

Heninger. 

Boyer. 

Sieger. 

Levan. 

Iron,  

. 41.200 

51.300 

40.000 

40.000 

Manganese,  . . 

.028 

.064 

.554 

.115 

Sulphur,  . . . . 

.191 

.106 

.027 

.140 

Phosphorus,  . . 

.056 

.192 

.393 

.099 

Insolublo  residue 

1,  25.945 

9.145 

25.460 

26.860 

[191)  John  Heningef  s mine.,  near  Siegersville,  four  and 
a half  miles  west  of  Catasauqna.  Wash  ore.  See  DD,  p.  89. 

Compact,  arenaceous  ; carries  considerable  adhering  clay ; 
color,  various  shades  of  brown  and  vermilion. 

{196)  Hiram  Boyer' s mine,  near  Siegersville,  four  and  a 
half  miles  wmst  of  Catasauqna.  Wash  ore.  Leased  by  Le- 
high VaUey  Iron  Co. 

Cellular,  stalactitic;  argillaceous.  (D.  McCreath.) 

{GJ)  Samuel  Sieger's  mine,  at  Siegersville,  four  and  a 
half  miles  west  of  Catasauqna.  Lump  and  Wash  ore. 
Leased  by  Bethlehem  Iron  Co. 

Arenaceous,  cellular  ; cells  much  filled  with  clay.  Some 
of  the  ore  is  compact  and  fine  grained,  with  flaggy  struc- 
ture. Wash  ore  carries  considerable  quartz. 

{190)  Daniel  Levan's  mine,  near  Siegersville,  four  and  a 
half  miles  west  of  Catasauqna.  Wash  ore. 

Ai’enaceous,  cellular ; cells  carrying  considerable  clay. 


{194)  {S40)  {74)  {S67)  {35S) 

Guth.  Weaver.  Kline.  Sheiver.  Ruch&Rros. 

Iron, 41.000  44.200  43.900  46.000  46.300 

Manganese,  ....  .036  .036  .165  .050  .201 

Sulphur, .098  .043  .038  .073  .033 

Phosplioru.s,  . . . .240  .700  .164  .210  .204 

Insoluble  residue,  . 26.735  20.315  21.860  17.870  17.500 
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{19Ii)  Calmn  Gutli' s mine,  near  Guthville,  four  miles 
west  of  Catasauqua.  Leased  by  Bethlehem  Iron  Co. 

Arenaceous,  cellular ; some  of  the  pieces  fine  grained  and 
flaggy.  Color,  various  shades  of  brown  and  vermilion. 

{3IfO)  Benjamin  Weavef  s mine,  nearGuth’s  Station,  four 
and  a half  miles  west  of  Catasauqua.  Lump  and  loasli  ore. 

Compact,  brittle,  dark  brown.  Fine  ore  carries  consid- 
erable quartz. 

{71i)  James  Kline's  mine,  at  Orefield,  five  miles  west  of 
Catasauqua.  Lump  and  wash  ore.  Leased  by  Thomas 
Iron  Co. 

Compact,  flaggy,  arenaceous  ; considerable  yellow,  white 
and  pink  tinted  clay. 

{367')  Sheivef  s mine,  one  and  a half  mdes  west  of  Cata- 
sauqua. Lump  and  wash  ore. 

Compact,  arenaceous ; also  cellular.  Dark  brown,  red- 
dish brown. 

{35J)  Buch  & Bros.'  mine,  at  Buchsville,  three  miles 
north-west  of  Catasauqua.  Lump  and  wash  ore. 

Cellular,  botryoidal,  with  considerable  clay.  Wash  ore 
carries  a good  deal  of  quartz. 


(I^S)  (J5Z)  {S68)  {S55) 

Biery.  Glick.  Kehm.  Both. 

Iron, 32.500  49.500  49.200  53.000 

Manganese, 338  .194  .317  .216 

Sulphur, 038  .019  .005  .024 

Phosphorus, 168  .102  .180  .096 

Insoluble  residue, 42.370  13.410  14.005  7.290 


{189)  Jonas  Biery' s mine,  about  four  miles  north-west  of 
Allentown. 

Exceedingly  sandy ; somewhat  cellular ; with  consider- 
able free  quartz  and  clay. 

{357)  Charles  Glicli's  mine,  three  and  a half  miles  north- 
west of  Emaus.  Lump  ore.  Leased  by  Allentown  Iron  Co. 

Compact ; also  cellular,  with  considerable  adhering  clay  ; 
color,  dark  brown. 

{p68)  Solomon  Kehm' s mine,  two  and  a half  miles  north- 
west of  Emaus.  Lump  ore. 

Hard,  compact,  and  tough ; carries  some  particles  of 
quartz  and  considerable  adhering  clay. 
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{355)  John  Rotli]  s mine,  three  miles  north  of  Emaus. 
Lump  ore. 

Exceedingly  compact  and  fined  grained ; dark  brown. 


ism)  (SGS)  (S65) 

Johst.  Schwartz,  Dancy. 

Iron, 46.300  34.000  45.200 

Manganese, 475  .115  2.132 

Sulphur, 018  .020  .026 

Phosphorus, 160  .676  .657 

Insoluble  residue, 15.290  37.695  12.730 


{3GG)  II.  & F.  JolosV  s mine,  two  and  a half  miles  west  of 
Emans.  Wash  ore. 

Rather  compact : shelly : with  a large  amount  of  clay. 
(D.  McCreath.) 

{SGS)  Schwartz' s mine,  one  half  mile  south  of  Emans. 
Lump  ore. 

Very  hard  and  tough,  arenaceous,  dark  browm. 

{3G5)  Elias  Daney' s mine,  one  mile  south  of  Emans. 
Lump  ore.  Leased  by  Coleraine  Iron  Co. 

Brittle,  shelly,  botryoidal,  dark  brown.  (D.  McCreath.) 
A sample  of  titaniferons  iron  ore  found  in  the  top  clay  when 
working  this  mine,  gave  the  following  analysis ; Fe.  38.16  ; 
Mn.  .35  ; S.  none  ; P.  trace  ; CaO.  .62  ; MgO.  3.87 ; Alg  O3  - 
2.79  ; Ti  O2  32.18  per  cent. 


iS5G) 

(SGI) 

(SGS) 

(358) 

Keck  & Ritter. 

Trexler 
& Kline. 

H.  mine. 

J.  Kline. 

Iron,  

39.250 

36.500 

30.100 

47.200 

Manganese,  . . . 

5.512 

1.325 

.489 

^ 2.709 

Sulphur,  .... 

.029 

.107 

.062 

.039 

Phosphorus,  . . . 

,149 

.547 

.299 

.075 

Insoluble  residue. 

21.880 

31.215 

43.035 

14.980 

{35G)  Keck  & Ritter's  mine,  two  miles  east  of  Emaus. 
Lump  ore.  Leased  by  Emans  Iron  Co. 

Comxiact,  sandy,  nodular,  with  specks  of  quartz. 

{SGI)  Trexler  & Kline' s mine,  three  quarters  of  a mile 
east  of  Emaus.  Lump  ore. 

Comiiact,  arenaceous,  dark  brown.  (D.  McCreath.) 

{SGS)  Henry  Kline' s mine,  three  quarters  of  a mile  east 
of  Emans.  Lump  ore. 

Sandy,  shelly,  dark  brown;  ore  carries  considerable 
quartz.  (D.  McCreath.) 
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{358)  Jesse  Klin^  s mine,  one  lialf  mile  east  of  Emaus. 
Lump  ore. 

Compact ; also  cellular  and  bombshell ; considerable  clay. 


Scam. 

Sesquioxide  of  iron,  ....  G9.714  = 48.S0  per  cent.  iron. 
Sesquioxide  of  manganese,  . 1.292=  .900  per  cent,  manganese. 

Alumina, 2.3S8 

Lime, 300 

Magnesia, 317 

Sulphuric  acid, 035  = .014  per  cent,  sulphur. 

Phosphoric  acid, 448  = .196  percent,  phosphorus. 

Water, 11.340 

Insoluble  residue, 13.915 


99.749 


{36Ji)  Conrad  Seam^ s mine,  one  and  a half  miles  east  of 
Emaus.  Lump  and  loasli  ore. 

Hard,  tough,  shelly,  botryoidal ; reddish  brown.  Ore 
carries  considerable  adhering  clay.  (D.  McCreath.) 


(5C5) 

(DCS) 

(070) 

(081) 

Schneider. 

JTurtz. 

M.  Mory. 

G.  & IF.  Mory 

Sesquioxide  of  iron,  . . . 

64.428 

75.714 

68.785 

47.000 

Sesqu  ioxidc  of  manganese, 

.982 

.228 

.207 

.889 

Sesquioxide  of  cobalt,  . . 

.040 

.010 

.020 

.080 

Alumina, 

2.108 

1.421 

2.974 

3.696 

Lime,  

.170 

.160 

.120 

.100 

Magnesia, 

.288 

.288 

.288 

.418 

Sulphuric  acid 

.032 

.447 

.612 

.062 

Phosphoric  acid,  .... 

1.104 

1.175 

.941 

.584 

Water, 

11.374 

12.724 

12.866 

8.622 

Insoluble  residue,  . . . 

19.760 

7.790 

13.310 

38,940 

100  286 

99  957 

100.123 

100.391 

Metallic  iron, 

45.100 

53.000 

48.150 

32.900 

Metallic  manganese,  . . 

.684 

.159 

.144 

.619 

Sulphur, 

.013 

.179* 

.245 1 

.025 

Phosphorus, 

.482 

.5131 

.411 

.255 

{068)  David  Sclineidef  s mine,  three  miles  from  Friedens- 
ville,  and  seven  miles  south-ivest  from  Ilellertown.  Lump 
and  wash  ore.  Leased  by  Sauccin  Iron  Co. 

Generally  compact  and  fine  grained  ; with  considerable 


• Duplicate  eulpliur  determination  gave  .179. 
t Duplicate  phosphorus  determination  gave  .514. 
i Duplicate  sulphur  determination  gave  .246. 
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bomb  shell  ore,  the  walls  of  the  bombs  being  lined  with  dark 
brown  fibrons  iron  oxide. 

{969)  Widow  Kurtz^  s mine,  near  Friedensville,  and  four 
miles  south-west  from  Hellertown.  Pipe  ore.  Leased  by 
Sancon  Iron  Co. 

Cellular,  pi];)e  ore,  generally  of  a dark  brown  color. 

{970)  Morgan  Mor'if  s mine,  near  Friedensville,  and  four 
miles  south-west  of  Hellertown.  Lump  and  wash  ore. 
Leased  by  Sancon  Iron  Co. 

Brittle,  cellular  ; the  cells  for  the  most  part  fiUed  with 
ochreous  iron  ore.  Color,  light  and  dark  brown. 

{981)  O.  cfc.  W.  Mory's  mine,  near  Friedensville,  and 
four  miles  south-west  from  Hellertown.  Lump  and  wash 
ore.  Leased  by  Saucon  Iron  Co. 

Cellular,  brittle,  with  considerable  ferruginous  clay  and 
free  quartz.  Color  of  ore,  dark  brown  to  yellowish  brown. 


Northampton  County. 

(PW) 

(,967) 

Saucon  Iron  Co. 

Saucon  In 

Sesquioxide  of  iron, 

. . . 49.928 

63.714 

Sesqnioxide  of  manganese,  . . 

. . . 7.358 

.455 

Sesquioxide  of  cobalt,  . . . . 

. . . .140 

o 

o 

Alumina, 

. . . 3.053 

1.090 

Lime, 

. . . .110 

.180 

Magnesia, 

. . . .418 

.324 

Sulphuric  acid, 

. , .042 

.027 

Phosphoric  acid, 

. . . 1.169 

.836 

Water, 

. . . 11.384 

11.980 

Insoluble  residue, 

. . . 26.700 

21.940 

100.302 

100.586 

Metallic  iron, 

. . . . 34.950 

44.600 

Metallic  manganese, 

. . . . 5.123 

.317 

Sulphur, 

017 

.011 

Phosphorus, 

509 

.365 

{980)  Wharton  mine  of  Saucon  Iron  Co.,  two  miles  east 
from  Hellertown.  Specimens  from  higher  level,  about 
eighty  feet  deep.  Lump  and  loash  ore. 

Compact,  brittle,  sandy  ; dark  brown  to  reddish  brown. 

{967)  Wharton  mine  of  Saucon  Iron  Co.,  two  miles  east 
from  Hellertown.  From  deep  shaft  126  feet  under  ground. 
Lump  and  loash  ore. 

Hard,  tough,  fine  grained  ; color,  liver  brown. 
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§ Ji7.  Brown  Hematite  Ores  of  TorTc  County. 

The  Brown  hematite  deposits  of  York  county  are  dis- 
cussed by  Prof.  Frazer  in  Reiiorts  of  Progress  C and  CC. 

These  ores  are  of  obscure  origin,  and  of  more  than  one  age. 
Some  of  them  occur  at  the  contact  of  the  slates  and  limestones 
as  in  the  Great  Yalley,  above  described.  Others  are  the  de- 
composed outcrops  of  feiTiferous  beds  in  the  Azoic  rocks. 

For  this  reason  their  analyses  are  here  collected  into  a 
separate  section  under  a different  heading  from  that  of  the 
limonites  of  Formation  II. 


York  County. 

(.455) 

(no) 

McCormick. 

Bender 

Sesquioxide  of  iron, 

71.714 

45.428 

Sesquioxide  of  manganese,  . . . . 

288 

.298 

Alumina, 

4.089 

8.676 

Lime, 

250 

.290 

Magnesia, 

216 

.987 

Sulphuric  acid, 

077 

.128 

Phosphoric  acid, 

3.007 

.476 

Water, 

14.700 

10.230 

Insoluble  residue, 

33.3.30 

100.026 

99.843 

Metallic  iron, 

60.200 

31.800 

Metallic  manganese, 

201 

.208 

Sulphur, 

031 

.051 

Phosphorus, 

1.313 

.208 

{IfS)  McCormick  & Co' s ore  hank^  one  and  a half  miles 
south-west  from  Dillsburg.  See  Eeport  CC,  p.  228. 

Compact,  brittle,  argillaceous  ; reddish  brown.  (D.  McC.) 

{110)  Christian  Bender' s ore  tank.,  one  and  a half  miles 
south-west  from  Dillsburg.  Poor  specimen  of  the  ore." 
See  CC,  p.  227. 

Exceedingly  sandy  and  brittle  ; structure  flaggy  ; color 
light  brown.  (D.  McC.) 


(in) 

(S60) 

(S87) 

(.449) 

Mickley. 

Mickley. 

Trone. 

Budcsill. 

Sesquioxide  of  iron,  . 

. .74.285 

62.428 

68.143 

64.714 

Sesquioxide  of  manganese,  3.900 

.992 

.183 

.155 

Alumina, 

. . 1.632 

2.024 

1.698 

1.007 

Lime, 

.020 

.180 

.250 

Magnesia,  

. . .190 

.237 

.212 

.317 

Sulphuric  acid,  . . . 

.100 

.025 

.007 

Phosphoric  acid,  . . 

. . .948 

.698 

1.679 

1.559 
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{112)  {360)  {387)  {449) 

Micldey.  Mickley.  Troyie.  Rudesill. 
Water,  , r 9.986  i 

Carbonaceous  matter,  ( 12.140  11.826  ^ .530  ( 12-045 


Insoluble  residue,  . . . 6.740  21.795  17.620  19.410 


99.m  WO.l^  100.256  100.124 

Metallic  iron, 52.000  43.700  47.700  45.300 

Metallic  manganese,  . , 2.716  .690  .128  .108 

Sulphur, 084  .040  .010  .027 

Phosphorus, 414  .305  .733  .681 


{US)  iricJdey’’ s ore  hanJt,  one  mile  north-east  of  Smith’s 
station,  Hanover  Junction  railroad.  Limonite  from  large 
shaft  south-west  of  hanlc.  Denny  & Hess,  lessees. 

Cellular,  the  walls  of  the  cells  being  for  the  most  part 
lined  with  goethite.  Carries  a small  quantity  of  adhering 
yellow  clay.  (D.  McC.)  See  Report  C,  p.  37. 

{360)  Mickley' s ore  hank,  one  mile  north-east  of  Smith’s 
station,  Hanover  Junction  railroad. 

Cellular,  arenaceous  ; small  quantity  of  adhering  yellow 
clay.  Color,  various  shades  of  brown. 

{387)  Trone' s ore  hank,  one  eighth  of  a mile  west  by  north 
of  Smith’s  station,  Hanover  Junction  railroad.  See  Report 
C,  p.  36. 

Very  compact,  fine  grained,  arenaceous,  with  some  free 
quartz.  Fracture,  conchoidal ; color,  dark  brown. 

{MO)  RuclesilV  s ore  hank,  three  quarters  of  a mile  north 
from  Smith’s  station.  From  blocks  in  hottom  of  hank.  See 
Report  C,  p.  36. 

Hard,  compact,  reddish  brown.  Carries  considerable 
quartz.  (D.  McC.) 

{Ill)  {353)  {385)  {429)  {354) 

Bauman.  Bauman.  Stoner.  Bollinger.  Forney. 
Sesquioxide  of  iron,  . 65.000  60.857  36.428  56.143  38.571 

Sesquioside  of  man- 


ganese,   1.712  2.638  .051  .201  3.165 

Alumina, 2.355  1.912  1.908  2.321  1.499 

Lime, 390  .160  .040  .140  .040 

Magnesia, 356  .407  .313  .324  .203 

Sul  phnric  acid,  . . . .105  .057  .077  .073  .075 

Phosphoric  acid,  . . . 3.295  2.091  1.014  .016  1.571 

Water, 11.790  11.560  6.218  6.286  8.210 

Insolnblo  residue,  . . 14.830  19.115  63.790  34.330  46.155 


99.883  99.397  99.839  100.434  99.549 
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Metallic  iron,  ....  46.500  42.000  25.500  39.300  27.000 

Manganese, 1.192  1.837  .030  .139  2.204 

Sulphur, 042  .023  .031  .027  .030 

Phosphorus,  ....  1.439  1.175  .443  .209  .080 


(iii)  Henry  L.  Bauman' s or  eh  anlc,  one  half  mile  east  of 
York  Road  Station,  Hanover  Junction  Railroad.  SprenlceV  s 
opening.  See  Report  C,  p.  39. 

Arenaceous,  seamed  with  quartz,  dark  brown.  (D.  McC.) 

{353)  Henry  L.  Bauman' s ore  hank,  one  eighth  mile  east 
of  York  Road  Station,  Hanover  Junction  Railroad.  Kra- 
her  & Ness’  opening.  See  Report  C,  p.  40. 

Arenaceous,  brittle ; seamed  with  quartz ; ore  carries 
considerable  argillaceous  slaty  gangue.  Color,  generally 
dark  brown. 

{385)  Stoner' s ore  opening,  one  fourth  mile  east  of  York 
Road  Station,  Hanover  Junction  Railroad.  Thomas  Iron 
Co.,  lessees.  Ore  from  abandoned  shaft. 

Brittle,  exceedingly  sandy,  carrying  more  or  less  decom- 
posed argillaceous  slaty  gangue. 

Bollinger' s hank,  at  Kaufman’s  siding,  one  fourth 
mile  east  from  York  Road  Station,  Hanover  Junction  Rail- 
road. See  Report  C,  p.  38. 

Compact,  brittle  ; carries  a large  amount  of  adhering  yel- 
low and  white  clay.  Color,  various  shades  of  red  and  brown. 

{35 If)  A.  II.  Forney' s hank,  half  a mile  from  Hanover. 

Arenaceous,  compact,  brittle,  carrying  a large  admixture 
of  quartz  and  clay. 


C.  EED  HEMATITE  (SPECULAE)  OEES. 

§ If.  Red  Hematite  and  Specular  Iron  Ores  of  York  and 

Adams  Counties. 

Red  hematite  ore  is  rare  in  Pennsylvania.  The  ‘ ‘ Red 
oxide”  of  Haldeman’s  bank,  about  four  miles  north  of 
Hanover,  is  described  by  Prof.  Frazer  in  his  Report  on 
York  county,  C,  p.  60  ; — that  of  the  Mount  Holly  banks  in 
Cumberland  county,  on  page  241  CC.  Other  instances  oc- 
cur elsewhere  along  the  Azoic  belts  of  South-Eastern  Penn- 
sylvania. Some  specimens  have  been  found  in  the  Coal 
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Measures,  but  are  extraordinary  in  character.  In  Ohio,  beds 
of  Red  hematite  have  been  found  interstratified  with  Coal 
Measures. 

The  Specular  ores  of  York  county  are  described  on  pages 
63,  57,  64,  70,  133  and  137  C ; and  as  coating  Mesozoic  rocks, 
in  page  328  CC. 


York  County. 

(490) 

(49^) 

(4S8) 

(755) 

Cookson.  ’Mc  riwee. 

Mine  bank. 

Mine  bank. 

Protoxido  of  iron, 

7.457 

3.021 

2.121 

— 

Sesquioxido  of  iron,  . . . 

45.142 

91.214 

.88.3.57 

82.607 

Sesquioxide  of  manganese, 

.0(58 

trace. 

016 

.041 

Oxide  of  copper, 

none. 

trace. 

none. 

.222 

Alumina, 

2.066 

1.819 

3.424 

4.843 

Lime, 

18.290 

.270 

1.290 

.700 

Magnesia, 

.198 

.187 

.479 

.918 

Sulphuric  acid, 

.002 

.132 

.010 

.150 

Phosphoric  acid, 

.027 

.160 

.291 

traces. 

Carbonic  acid, 

none. 

none. 

none. 

.123 

Water, 

1.230 

1.770 

.551 

1.277 

Insoluble  residue,  .... 

25.280 

1.910 

3.373 

9.530 

100.360 

100.583 

99.913 

100.471 

Metallic  iron,  

37.400 

66.200 

63.500 

57.825 

Metallic  manganese,  . . . 

.465 

trace 

.011 

.029 

Sulphur, 

.001 

.053 

.001 

.060 

Phosphorus, 

.012 

.070 

.127 

trace. 

{Ji-dO)  FranTdin  CooJiSoF  s ore  o'pening,  eight  miles  east 
from  Dillsburg.  See  Report  C C,  page  237. 

Hematite,  impregnated  with  magnetite ; micaceous, 
sandy,  brittle.  (D.  McC.) 

Mcllwee' s ore  opening,  four  miles  south-east  from 
Dillsburg.  D.  Altland,  lessee. 

Hematite,  impregnated  with  magnetite ; foliated,  mica- 
ceous, somewhat  cellular ; color,  generally  iron  black. 
(D.  McC.) 

{Ji38)  Mine  ore  bank,  two  and  a half  miles  south-west 
from  Wellsville.  McCormick  & Co.,  lessees.  See  Report 
CC,  page  236. 

Red  hematite,  with  foliated,  micaceous  hematite  ; unctu- 
ous ; reddish  brown  and  iron  black.  Slightly  impregnated 
with  magnetite. 

{185)  Mine  ore  bank,  two  and  a half  miles  south-west 
from  Wellsville.  McCormick  & Co.,  lessees. 
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Hematite,  with  small  scales  of  malachite  ; foliated,  mica- 
ceous, with  thin  seams  of  unctuous  red  hematite.  Color, 
generally  iron  black.  (D.  McC.) 

Smith. 

Protoxide  of  iron,  ....  1.285  i 

Sesquioxide  of  iron,  . . . 56.428  ( = ^^-SOO  per  cent.  iron. 

Sesquioxide  of  manganese,  .206  = .144  per  cent,  manganese. 

Oxide  of  copper, .868 

Alumina, 10.416 

Lime, 8.200 

Magnesia, .990 

Sulphuric  acid, .050  = .020  per  cent,  sulphur. 

Phosphoric  acid, .297  = .130  per  cent,  phosphorus. 

Carbonic  acid, .483 

Water, 1.802 

Silicic  acid, 17.560 

Alkalies,  (undetermined, ) 1.355 


100.000 


(491)  Jacob  T.  Smith's  ore  opening.,  three  miles  south  of 
WellsviUe.  From  shaft  in  woods.  See  Report  C C, 
p.  238. 

Hematite,  impregnated  with  magnetite,  and  carryin 
more  or  less  malachite ; foliated,  micaceous.  Ore  has 
silicious  gangue  of  a greenish  color.  (D.  McC.) 


084) 

Bentz. 

Protoxide  of  iron, 11.700  ) 

Sesquioxide  of  iron,  . . . 78.000  ) 

Protoxide  of  manganese,  . .067  —.367  per  cent,  manganese. 

Alumina, 5.420 

Lime 280 

Magnesia, 109 

Sulphuric  acid, 077  =.031  per  cent,  sulphur. 

Phosphoric  acid, 100  =.044  per  cent,  phosphorus. 

Water, 250 


Insoluble  residue,  ....  3.120 

99.783 

{184)  Joseph  Bentz' s ore  opening^  two  miles  south-west  of 
WellsviUe.  See  Report  CC,  p.  234. 

Hematite,  strongly  impregnated  with  magnetite  j foliated, 
micaceous,  iron  black.  (D.  McC.) 


bo 


224  MM.  EEPORT  or  peogeess.  a.  s.  mcCEEAth. 


{SS8) 

SprenJcel. 


Protoxide  of  iron,  3.9S5 

Sesqnioxide  of  iron 40.000 

Bisulpliide  of  iron, 016 

Sesqnioxide  of  luanganese, trace. 

Alumina, 2.528 

Lime, 15.250 

Magnesia, 1.333 

Sulphuric  acid, trace. 

Phosphoric  acid, 154 

Carbonic  acid, 14.170 

Water, 330 

Insoluble  residue, 16.310 


Metallic  iron,  . . . , 
Metallic  manganese. 

Sulphur, 

Phosphorus,  . . . . 


100.106 


35.300 

trace. 

.025 

.068 


{3S8)  SprenJicl's  ore  opening^  one  half  mile  ivest  of  Men- 
gis  Mill  Station,  north  of  Hanover  and  York  Short  Line 
railroad. 

Hematite  ore,  with  crust  of  bluish  grey  limestone,  ex- 
ceedingly hard  and  tough  ; slightly  impregnated  with  mag- 
netite. Color,  generally  reddish  grey. 


Adams  Counly.  (435) 

Cole. 

Protoxide  of  iron, 321 

Sesqnioxide  of  iron,  . . .72.357 

Sesquioxide  of  manganese,  .031 

Alumina, 999 

Lime,  240 

Magnesia, 133 

Sulphuric  acid, 017 

Phosphoric  acid, 007 

Water, 224 

Silicic  acid,  (Si  O2,)  . . .25.600 


99.9S9 


= 50.900  per  cent.  iron. 

— .022  per  cent,  manganese. 

= .007  per  cent.  suliDhur. 

= .003  per  cent,  phosphorus. 


{Ji35)  George  Cole's  ore  opening,  one  and  a half  miles 
from  Newmans,  on  the  Cole’s  Valley  road.  See  Eeport 
CC,  p.  249. 

Sjiecnlar  iron  ore ; foliated,  brittle ; iron  black,  with 
gangne  of  quartz. 
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D.  MAGNETIC  ORES. 

§ Jt9.  Magnetic  Iron  Ores. 

The  Magnetic  ores  of  Pennsylvania  occur  along  the  South 
Mountain  belt,  and  throughout  the  Azoic  slates  and  gneis- 
soid  rocks  between  it  and  the  Maryland,  Delaware  and  New 
Jersey  State  lines. 

They  are  as  yet  best  described  on  pages  9 to  35,  48,  53, 
64,  69,  71,  82,  108  to  133  of  Report  C,  and  on  pages  221, 
232,  237,  238,  326  CC. 


Adams  County. 

(15) 

(16) 

Minter. 

Minter. 

Protoxide  of  iron, 

. 12.214 

15.429 

Sesquioxide  of  iron, 

48.505 

Bisulphide  of  iron, 

.050 

.009 

Protoxide  of  manganese, 

.896 

.617 

Alumina, 

. 4.424 

3.486 

Eime, 

. 1.868 

4.746 

Magnesia, 

. 4.198 

6.866 

Potash  and  soda, 

1.143 

Carbonic  acid, 

. none. 

1.375 

Phosphoric  acid,  

.128 

.160 

Water, 

1.888 

SUicicacid,  (SiOj,)  

. 17.024 

15.466 

100.131 

99.750 

Metallic  iron, 

. 46.900 

46.000 

Metallic  manganese, 

.523 

.478 

Sulphur, 

.027 

.005 

Phosphorus, 

.070 

{15)  Minter  ore  'bank.,  about  one  and  a half  miles  north 
north-west  of  McKnightstown.  Upper  level  of  bank. 

Magnetite ; lump  and  fine  ore ; rather  soft,  with  some- 
what slaty  structure  and  dark  green  color.  (S.  A.  Ford.) 

{16)  Minter  ore  bank-,  Loioer  level  of  bank.  See  Report 
CC,  pp.  251,  252,  253. 

Magnetite  ; lump  and  fine  ore  ; somewhat  oxidized;  color, 
generally  dark  blue.  (S.  A.  Ford.) 

Note. — Mr.  Ford  reported  a small  quantity  of  arsenic  in 
this  ore  ; but  the  amount  was  considered  too  inappreciable 
to  be  determined. 

15  MM. 
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York  County. 

{S95a) 

McClure. 


Protoxide  of  iron, 13.821 

Sesquioxide  of  iron, 47.859 

Bisuli^hide  of  iron, 1.605 

Protoxide  of  manganese, .036 

Oxide  of  copper, trace. 

Oxide  of  cobalt, .040 

Aiumina, 3.775 

Lime, 5.604 

Magnesia, 4.129 

Sulphuric  acid,  1.105 

Phosphoric  acid, .107 

Carbonic  acid, none. 

Water, 1.140 

SUicic  acid 20.330 

99.551 


Metallic  iron, 45.000 

Metallic  manganese, .028 

Sulphur, 1.297 

Phosphorus, .047 


{395a)  McClures  mine^  two  miles  east  of  Dillsbnrg. 
Sample  talcen  thirty  feet  from  outcrop.  King  & Jauss, 
lessees.  See  Reiiort  CC,  p.  212. 

Magnetite ; more  or  less  oxidized ; minutely  crystalline. 
Shows  considerable  pyrites.  Color,  sea-green  and  iron 
black. 

(S95b) 

McClure. 


Iron, 43.000 

Sulphur, 1.230 

Phosphorus, .028 

Silicic  acid,  17.780 


{305b)  IlcClure's  mine.,  two  miles  east  of  Dillsbnrg. 
Sample  taken  one  hundred  and  ten  feet  from  outcrop. 

Ore  has  the  same  general  appearance  as  lirst  samiile — but 
shows  considerable  calcareous  matter. 

(.4S0) 

Mcllwee. 


Protoxide  of  iron, 27.964 

Sesquioxide  of  iron, 66.780 

Bisulphide  of  iron, .009 

Protoxide  of  manganese,  .280 

Almnina, 2.642 

Lime, .410 
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(^0) 

Mcllwee. 

Magnesia, 259 

Sulphuric  acid, .020 

Phosphoric  acid, 029 

Titanic  acid, .330 

Water, 371 

Silicic  acid,  1.700 


100.794 


Metallic  iron, 68.500 

Metallic  manganese, . .217 

Sulphur, .013 

Phosphorus,  ...  013 


{Ji30)  Mcllwee' s ore  opening,  four  miles  south-east  of 
Dillsburg.  D.  Altland,  lessee. 

Magnetite ; strongly  crystalline,  cellular ; iron  black. 


(.4^4) 

{18S) 

{109) 

Price  & Hancock. 

Comfort. 

March. 

Protoxide  of  iron, 

. 15.364 

8.485 

20.442 

Sesquioxide  of  iron,  . . . 

. 72.214 

38.357 

68.142 

Protoxide  of  manganese,  . 

.296 

trace. 

.278 

Alumina, 

. 4.752 

3.005 

3.515 

Lime,  

.460 

2.020 

1.570 

Magnesia, 

1.448 

.627 

.277 

Sulphuric  acid, 

.047 

.112 

.225 

Phosphoric  acid, 

.113 

.210 

.448 

Water, 

. 1.485 

2.515 

— 

Insoluble  residue, 

. 3.840 

43.490 

5.310 

100.019 

99.451 

100.207 

Metallic  iron, 

. 02,500 

33.450 

63.600 

Metallic  manganese,  . . . 

.230 

trace. 

.216 

Sulphur, 

.019 

.045 

.090 

Phosphorus, 

.050 

.105 

, .096 

{JiBli)  Price  & Hancoclc's  ore  opening,  one  and  a half 
miles  east  from  Dillsburg. 

Magnetite,  somewhat  oxidized;  hard  and  compact ; color, 
generally  black  and  reddish  brown.  (D.  McC.) 

{IBS')  Henry  Comfort  s ore  opening,  two  miles  west  of 
Wellsville.  See  Report  CC,  page  233. 

Magnetite,  much  oxidized ; hard,  compact,  sandy,  grey- 
ish black.  (D.  McC.) 

{lOd)  S.  March's  ore  opening,  one  and  three  quarter  miles 
south-east  of  Wellsville.  Float  ore  from  shaft. 
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Magnetite,  somewhat  oxidized ; compact,  also  cellular; 
brownish  black.  (D.  McC.) 


Lancaster  County. 

{798) 

{800) 

Chestnut  Hill. 

Brenneman, 

Protoxide  of  iron, 

19.285 

Sesquioxide  of  iron, 

, . . . 39.181 

62.857 

Bisulphide  of  iron, 

— 

Sesquioxideof  manganese, . . . 

102 

.232 

Alumina, 

. . . . 1.490 

3.232 

Lime, 

040 

1.010 

Magnesia, 

396 

1.396 

Sulphuric  acid, 

.007 

Phosphoric  acid, 

.082 

Water, 

350 

1.896 

Insoluble  residue, 

. . . . 43.350 

10.670 

100.169 

100.667 

Metallic  iron, 

. . . . 39.250 

59.000 

Metallic  manganese, 

079 

.180 

Sulphur, 

027 

.003 

Phosphorus, 

017 

.036 

Magnetic  oxide, 

. . . . 48.880 

62.140 

Ferric  oxide, 

. . . 5.460 

20.000 

{798)  Chestnut  Hill  ore  hanh,  three  miles  north  north-east 
from  Columbia.  Soft  ore  in  'place  south-east  of  rocTc  shaft. 
Magnetite  ; coarse  grained,  crumbling  ; greyish  black. 
{800)  Iron  ore  opening  near  J.  Brenneman' s house.,  five 
miles  north-west  from  Marietta. 

Magnetite  ; coarse  grained,  cellular  ; brownish  black. 


Lancaster  County. 

{799) 

Chestnut  Hill. 

Protoxide  of  iron,  . . . , 

5.523  1 „ 

Sesquioxide  of  iron,  . . . 

^ = 65.600  per  cent,  iron. 

Sesquioxideof  maganese, 

, .155  = .108  per  cent,  manganese. 

Alumina, 

3.217 

Lime, 

.050 

Magnesia,  ....... 

.252 

Sulphuricacid, 

. .007  = .003  per  cent,  sulphur. 

Phosphoric  acid, 

. .109  = .048  per  cent,  phosphorus, 

Water 

.950 

Insoluble  residue,  . . . 

2.260 

100.099 

{f99)  Chestnut  Hill  orehanTc.,  three  miles  north  north-east 
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from  Columbia.  Micaceous^  slightly  magnetic^  ore  from 
dividing  ridge. 

Micaceous  ore  ; compact,  more  or  less  impregnated  with 
magnetite ; reddish  brown. 


Berks  County. 

{994) 

{1008) 

Clymer  Iron  Co. 

Beitler. 

Metallic  iron, 

63.750 

Metallic  manganese, 

7.997 

.936 

Sulphur, 

.224 

Phosphorus, 

.040 

Alumina, 

3.750 

Lime, 

' .040 

.090 

Magnesia 

.400 

Titanic  acid, 



3.930 

Insoluble  residue, 

1.010 

{99 It)  Clyiner  Iron  Go.s  ore,  on  Cormnan’s  farm,  two  and 
a half  miles  north-east  of  Pricetown. 

Ore  for  the  most  part  in  powder ; soft,  dull  black  to 
brownish  black.  Shows  numerous  small  scales  of  mica. 
Iron  for  the  most  part  as  magnetic  oxide. 

{1008)  Beitlef  s mine,  Rockland  township.  Berks  County 
Mining  Co. 

Rathor  coarse  grained  ; hard  and  tough,  with  some  py- 
rites throughout  the  mass.  Color  generally  iron  black ; 
luster  bright. 


E.  Fossil  Ores. 

§ 50.  Fossil  Ores  of  the  Chemung  Formation,  No.  VIII. 

These  have  been  long  known  as  the  Mansfield  ores  of 
Tioga  county,  reported  on  first  in  1841  by  J.  P.  Lesley 
(published  in  1858,  Geology  of  Pennsylvania,  Yol.  1,  page 
311,)  and  then  in  greater  detail  in  1875  by  Mr.  Sherwood 
(published  in  1878,  Report  of  Progress  G,  pages  33  to  37 ; 
41,  42  ; 67.) 

The  series  consists  of  three  beds — 1.  Upper,  or  Spirifer 
bed;  2.  Middle,  or  Fish  bed;  and  3.  Lower  ore  bed. 

The  Upper,  or  Spirifer  bed  is  full  of  shells,  but  contains 
no  fish  remains.  It  lies  about  200  feet  below  the  base  of 
the  Catskill  red  rocks  of  Formation  No.  IX.  Near  Mans- 


230  MM.  REPORT  OF  PROGRESS.  A.  S.  McCREATH. 


field  it  is  from  two  to  three  feet  thick ; on  Lamb’s  creek 
from  one  to  three  feet  thick.  (Gr,  60,  61.) 

The  Middle,  or  Fls7i  bed,  is  oolitic,  and  very  similar  to  the 
Clinton  Fossil  ores  of  Middle  Pennsylvania;  yields  remains 
of  fish,  {Difilodus  / Heliodus  ;)  and  is  ground  for  paint.  It 
lies  200  (?)  feet  beneath  the  Upper  ore  bed  at  Wilcox’s  on 
Mann’s  creek,  (G.  61,)  and  is  opened  in  many  places,  as  at 
Roseville  (four  feet  thick  ;)  Whipple’s  Hill ; Bixby’s  Hill ; 
on  Elk  run,  at  Covington  ; Oak  hill ; Clark’ s hill ; Austen- 
ville  (where  it  thickens  to  6 and  7 feet ;)  Columbiana,  &c., 
(G,  66.) 

The  Third  or  Lower  ore  bed  on  Tioga  river,  back  of  Shaw’s, 
is  described  on  page  61  G,  as  from  100  to  200  feet  beneath 
the  Middle  bed.  It  contains  small  flattened  pebbles  of 
quartz. 

At  Canton  Corners,  Bradford  county,  two  beds,  separated 
by  8 feet  of  shale,  yield  5 feet  of  ore,  under  a roof  of 
shaly  Chemung  limestone,  10  feet  thick,  full  of  fossils,  (G, 


41.) 


Mr.  Sherwood  discovered  one  of  the  Mansfield  ore  beds 
on  a sharp  anticlinal  in  Lycoming  county,  in  front  of  the 
Alleghany  mountain  ; and  traces  of  this  deposit  have  been 
seen  elsewhere  in  Middle  Pennsylvania,  as  in  Huntingdon 
'county,  see  Report  F,  page  235,  where  they  have  been  re- 
ferred to  the  Larry’s  creek  ore ; and  since  they  lie  13  feet 
beneath  the  bottom  of  the  Transition  layers  of  IX  and 
yill,  they  may  represent  under  a very  much  changed  as- 
pect the  Upper  Mansfield  ore  bed. 


Tioga  County. 


{203) 


Sesquioxide  of  iron, 

Sesquioxide  of  manganese,  . . 

Alumina, 

Lime, 

Magnesia, 

Sulphuric  acid, 

Phosphoric  acid, 

Carbonic  acid, 

Water, 

Insoluble  residue, 


Waddle’s  brook. 

. . . 26.714=:18.70  per  cent.  iron. 


.247 

4.464 

12.678 

.944 


152=.061  per  cent,  sulphur. 
,622=.272  per  cent.  phosi)horu3. 


9.390 

1.960 

42.565 


99.736 
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{^03)  Fragments  of  iron  ore  in  hed  of  Waddle' s Brooli, 
Ch'mer  township.  See  Report  G,  pp.  80,  87. 

Fossil  ore ; hard,  sandy  ; with  speclis  of  carbonate  of 
lime  and  considerable  adhering  clay.  (D.  McCreath.) 

Bradford  County.  (200) 

Roneville. 


Iron,  41.900 

Sulphur, 035 

Phosphorus, 389 

Insoluble  residue, 28.950 


{WO)  The  Second  Ore  Bed.,  at  Roseville,  Rutland  town- 
shiii,  eight  miles  east  of  Mansfield.  See  G,  page  04. 
Comjiact,  granular ; comparatively  soft ; reddish  grey. 


Tioga  County.  (319)  (198)  (318)  (335)  (317) 

Shaw.  Vyper  Wilson.  Loiver  Middle 

ore  bed.  ore  bed.  ore  bed. 

Iron, 42.800  38.900  32.400  43.100  35.S00 

Sulphur, 018  .003  .005  .018  .026 

Phosphorus, 903  .603  .585  .657  .215 

Lime, 13.100  9.170  1.800  4.740 

Magnesia, 2.140  2.918  .922  


Insoluble  residue,  . 21.670  11.565  23.890  20.910  28.845 

{319)  Upper  or  Mansfield  Ore  Bed.,  on  Andrew  Shaw’s 
farm,  two  miles  north-east  of  Mansfield,  Richmond  town- 
ship. Upper  vein,  three  feet  thick.  See  G,  p.  Gl. 

Compact,  coarse  grained,  reddish  brown. 

{198)  Upper  or  Mansfield  Ore  Bed.,  about  three  miles 
west  of  Mansfield.  See  G,  p.  60. 

Compact,  deep  red ; shows  considerable  calcareous  mat- 
ter. 

{318)  Upper  or  Mansfield  Ore  Bed.,  on  lands  of  G.  R. 
Wilson,  three  miles  north-west  of  Mansfield,  Lamb’s  Creek, 
Richmond  township.  Eighteen  inches  thick.  See  G, 
p.  60. 

Compact,  coarse  grained  ; reddish  brown. 

{335)  Lower  or  Third  Ore  Bed,  one  mile  north-west  of 
Mansfield.  Outcrop  in  the  bed  of  the  Tioga  river.  See  G, 

p.  61. 

Hard  and  compact:  with  small  flattened  quartz  pelhles . 
Color,  generally  reddish  brown.  (D.  McCreath.) 

{317)  Middle  or  Second  Ore  Bed,  one  and  a half  miles- 
south  of  Mansfield  ; on  Bixby’s  Hill. 
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Fine  grained,  reddish  brown.  (D.  McCreath.) 

Tioga  County.  {199) 

Wilson. 

Sesquioxide  of  iron,  . . . . 44.571=31.20  i)er  cent.  iron. 

Sesquioxide  of  manganese,  . trace. 

Alumina, 8.295 

Lime, 5.250 

Magnesia, 1.448 

Sulphuricacid, 125=.050  per  cent,  sulphur. 

Phosphoric  acid, 3.854=1.083  per  cent,  phosphorus. 

Water,  5.166 

Insoluble  residue, 30.550 

99.259 

{199)  Middle  or  Second  Ore  Bed,  on  lands  of  G.  R.  Wil- 
son, one  mile  north  of  Mansfield,  Richmond  township. 
Bed  sixteen  inches  thick.  See  G,  p.  61. 

Compact ; oolitic  ; argillaceous  ; reddish  brown. 


Tioga  County. 

{SOI) 

Second  ore  bed. 

(SSO) 

Second  ore  bed. 

Iron, 

24.000 

Sulphur, 

.017 

Phosphorus, 

253 

.213 

Insoluble  residue, 

. . . . 85.120 

51.390 

(£01)  Middle  or  Second  Ore  Bed,  in  Charlestown  township, 
three  fourths  mile  west  of  the  house  of  J.  Rouse.  See  G, 
p.  58. 

Compact,  coarse  grained  (oolitic) ; with  seams  of  shaly 
ore  running  through  the  mass.  Color,  reddish  brown. 

(SW)  Middle  or  Second  Ore  Bed,  exposed  on  a small 
stream  half  a mile  east  of  Covington.  Eight  inches  thick. 
See  G,  p.  63. 

Hard,  sandy,  oolitic,  reddish  brown.  (D.  McC.) 


Tioga  County. 

{SS4) 

{SSS) 

{SSS) 

{SSI) 

Jlcrmon 

Herraon 

Herman 

Her  moil 

and 

and 

and 

and 

Meetem. 

Meetem. 

Meetem. 

Meetem. 

Iron, 

. . 39.300 

31.300 

37.000 

28.900 

Sulphur, 

. . .027 

.018 

trace. 

.015 

Phosphorus,  . . . 

. . .184 

.229 

.241 

.298 

Insoluble  residue. 

. . 34.400 

44.420 

36.370 

44.980 

Ore  openings  on 

the  lands 

of  Mr. 

Ilermon 

and  Mr. 

Meetem,  one  mile 

south-east 

of  Ogden’s  Corners,  Union 

township.  See  G,  pp  33,  34. 

{3£Ji)  Ore  from  the  top  hand;  four  feet  thick. 
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Compact,  fine  grained  ; dark  reddish  brown. 

{323)  Ore  from  the  second- hand\  one  foot  five  inches  thick. 
Compact,  fine  grained  ; reddish  brown. 

{322)  Ore  from  the  thirdband  ; eight  inches  thick. 
Compact,  fine  grained  ; reddish  brown  and  reddish  grey. 
{321)  Ore  from  the  bottom  band;  one  foot  thick. 
Compact,  sandy  ; reddish  brown.  (D.  McCreath.) 


Tioga  County. 

{S25) 

{202) 

Roaring  Branch. 

Rratt. 

Iron, 

18.500 

Sulphur, 

.033 

Phosphorus, 

233 

.191 

Insoluble  residue, 

60.470 

62.300 

{325)  Iron  ore  exposure  north  of  Roaring  Branch  P.  O., 
Union  township  ; about  one  foot  thick..  See  G,  p.  34. 

Fine  grained,  sandy  ; reddish  brown. 
if  02)  Same  ore  bed,  one  third  of  a mile  east  of  J.  Pratt’s, 
near  the  main  road  ; eight  inches  thick.  See  G,  p.  34. 

Compact,  finegrained;  exceedingly  sandy  ; showing  small 
scales  of  mica.  Reddish  brown. 


Bradford  County. 

{SSS) 

(205) 

Second 

Second 

ore  bed. 

ore  bed. 

Iron, 

. . . . 33.600 

32.400 

Sulphur, 

018 

.130 

Phosphorus, 

179 

.288 

Insoluble  residue, 

. . . . 40.690 

40.130 

{333)  Middle  or  second  ore  bed,  at  Austinville,  Columbia 
township.  See  G,  pp.  65,  66. 

Fine  grained,  sandy,  reddish  brown. 

[205)  Middle  or  second  ore  bed,  half  a mile  south-west  of 
Columbia  Cross  Roads. 

Compact,  sandy,  reddish  brown,  with  specks  of  quartz. 
(D.  McCreath.) 


Bradford  County. 

(332) 

(329) 

(327) 

(204) 

(328) 

East  Troy. 

Barnes. 

E.  Sel- 
lar d. 

I.  Sel- 
lard. 

E Sel- 
lard. 

Iron, 

24.700 

28.400 

28.500 

32.200 

14.600 

Sulphur,  .... 

.016 

.014 

.039 

.059 



Phosphorus,  . . 

.248 

.258 

.294 

.311 

— 

Insoluble  residue. 

52.440 

45.310 

45.110 

40.640 

65.520 

{332)  Ore  exposure  in  Troy  township,  in  the  main  road 
below  East  Troy.  See  G,  p.  36. 
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Fine  grained,  reddish  brown,  wirh  spangles  of  quartz. 
(D.  McCreath.) 

{329)  Ore  exposure  in  Canton  township,  in  the  main  road 
south-east  of  Canton,  near  the  house  of  B.  D.-  Barnes,  and 
west  of  Mud  Lake.  (G,  p.  36.) 

Hard,  sandy,  greyish  brown.  (D.  McCreath.) 

{327)  Ore  exposure  in  Canton  township,  two  miles  south 
of  Canton,  on  the  land  of  Enoch  Sellard. 

Fine  grained,  sandy,  reddish  brown. 

{20Ji)  Ore  exposure  in  Canton  township,  on  land  of  Icha- 
bod  Sellard,  about  two  miles  south  of  Canton,  on  the  west 
side  of  the  creek. 

Brittle,  fine  grained,  sandy,  reddish  brown.  (D.  Mc- 
Creath.) 

{328)  Ore  exposure  in  Canton  township,  on  land  of  Icha- 
bod  Sellard,  on  the  east  side  of  hill.  (G,  p.  35.) 

Hard,  very  sandy,  reddish  brown.  (D.  McCreath.) 


Bradford  County.  (331)  (330) 

LeRoy.  Wilcox. 

Iron, 20.700  29.500 

Sulphur,  trace.  trace. 

Phosphorus, .185  .201 

Lime, 8.710  — 

Magnesia, 1.300  — 

Insoluble  residue, 46.655  49.270 


{331)  Ore  exposure  at  LeRoy  Village.,  in  Gulf  Brook, 
LeRoy  township.  See  G,  ji.  36. 

Compact,  sandy,  reddish  brown ; showing  considerable 
calcareous  matter.  (D.  McC.) 

{330)  Ore  exposure  in  LeRoy  township,  about  one  and  a 
half  miles  west  of  LeRoy,  in  the  main  road  near  the  house 
of  J.  Wilcox. 

Compact,  fined  grained,  reddish  brown. 


§ 51.  Fossil  Ores  of  the  Clinton  Formation,  No.  V. 

A detailed  description  of  these  beds  will  be  found  in 
Report  of  Progress  F,  on  the  Juniata  District. 

1.  The  Sand  Vein  ore  bed,  the  ujipermost  of  the  group, 
overlying  the  Sand  Rock  or  upper  member  of  the  Ore 
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Sandstone.  It  is  a hard,  lean  calcareous  ore  below  the 
drainage  level;  but  soft,  and  comparatively  rich,  from  drain- 
age level  up  to  outcrop.  Sometimes  it  is  represented  by 
loose  sand.  Fossil  impressions  are  numerous.  (See  F pre- 
face, pp.  XXXV  to  xxxviii.) 

2.  The  Danville  ore  group  of  three  or  four  beds  under- 
lying the  Ore  Sandstone,  and  about  twenty-five  or  thirty 
feet  beneath  the  Sand  Vein  ore.  These  beds  are  very  va- 
riable ; calcareous ; fossiliferous ; and  from  four  to  eight 
inches  thick.  Sometimes  they  lie  near  enough  together  to 
allow  forty  inches  of  ore  to  be  taken  out  of  a drift.  They 
are  softened  into  rich  ore  at  the  surface  of  the  ground  and 
for  one,  two  or  three  hundred  feet  down  to  drainage  level. 
(F  preface,  xxxix  to  xl.) 

3.  The  Block  ore  lies  one  hundred  and  fifty  feet  beneath 
the  Danville  ore  group  and  is  called  also  the  Iron  Sandstone. 
It  separates  the  Clinton  Upper  from  the  Clinton  Lower 
shales.  (F,  xli.) 

4.  The  Boyer  Block  ore  lies  two  hundred  and  fifty  to  three 
feet  beneath  the  Iron  Sandstone,  and  is  six  feet  thick  in 
Mahontongo  Gap. 

5.  The  Bird-Eye  Fossil  ore  bed  occurs  one  hundred  to  one 
hundred  and  fifty  feet  above  the  base  of  the  Clinton  forma- 
tion No.  V,  in  the  Clinton  Lower  shales,  and  varies  from  six 
to  fourteen  inches.  (F,  xlv.) 

6.  The  Shot  Block  ore  bed  lies  still  lower,  and  if  it  be 
the  same  with  B.  H.  Powell’s  ore  bed  south-west  of  Hun- 
tingdon, it  lies  close  upon  the  Medina  Sandstone  and  some- 
times attains  a thickness  of  more  than  twenty  feet,  of  which 
from  two  to  six  feet  is  soft  ore.  This  may  be  the  Dye-stone 
ore  of  the  Southern  States.  (F,  xlvii.) 


Blair  County. 

Sesquioxide  of  iron,  . . . 
Sesquioxide  of  manganese, 

Alumina, 

Lime,  

Magnesia, 

Sulphuric  acid, 

Phosphoric  acid, 

Carbonic  acid, 


{710)  {711)  {647) 

Baker.  Baker.  Frankstown. 
69.285  29.071  59.857 

.130  .278  .403 

9.164  2.342  2.748 

.190  32.340  12.110 

.601  1.852  4.195 

.075  .072  .087 

.451  .767  .588 

none.  26.360  14.075 
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Blair  County, 

(710)  (711) 

(647) 

Baker.  Baker. 

Frankstown. 

Water, 

8.374  1.660 

1.305 

Insoluble  residue, 

. 12.015  5.520 

4.800 

100.285  100.262 

100.168 

Metallic  iron, 

. 48.500  20.350 

41.900 

Metallic  manganese, 

.090  .194 

.280 

Sulphur, 

.030  .029 

.035 

Phosphorus, 

.197  .335 

.257 

{710)  Baker’'  s ore  bank,  at  foot  of  Brush  mountain,  nea,r 

Altoona.  Soft  fossil  ore. 

Generally  compact  and  rather  fine  grained ; full  of  fossil 

casts  partially  filled  with  specular  iron  oxide. 

Fracture, 

even.  Color,  yellowish  brown. 

{7 IT)  Bakef  s ore  bank,  at  foot  of  Brush  mountain,  near 

Altoona.  Hard  fossil  ore. 

Compact,  fossiliferous,  brittle. 

reddish  grey. 

{Gf7)  Frankstown  slope  mine. 

Frankstown. 

Exceedingly  hard  and  tough 

; fossiliferous ; 

deep  red. 

A second  specimen  of  this  ore  was  examined  which  gave : 

Iron  40.40  per  cent ; Insoluble  residue  5.86  per  cent. 

Blair  County. 

(646a) 

(646b) 

Holliday  sburg.  Holliday  sburg. 

Sesquioxide  of  iron, 

. . . 30.857 

19.285 

Sesquioxide  of  manganese,  .... 

. . .053 

.046 

Alumina,  

. . . 2.850 

1.828 

Lime, 

. . . 31.530 

38.160 

Magnesia, 

. . . .865 

.846 

Sulphuric  acid,  

. . . .060 

.085 

Phosphoric  acid, 

. . . 1.092 

.417 

Carbonic  acid, 

. . . 23.778 

30.205 

Water 

. . . 1.885 

1.015 

Insoluble  residue, 

. . . 7.090 

8.315 

lOO.OCO 

100.202 

Metallic  iron,  

. . . 21.600 

13.500 

Metallic  manganese, 

. . . .035 

.032 

Sulphur, 

. . . .024 

.034 

Phosphorus, 

. . . .477 

.182 

{Glfia)  Holliday shurg  Double  fossil  ore;  upper  layer. 
Compact,  fossiliferoiis,  showing  considerable  calcareous 
matter ; reddish  brown. 

iSlfb)  Holliday sburg  Double  fossil  ore;  lower  layer. 
Compact,  fossiliferous,  reddish  grey  and  reddish  brown. 
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Blair  County. 

(5^-) 

(71S) 

(963) 

Holliday  sburg  and  Hollidaysburg  and 

Sarah 

Gap  Iron  Co 

Gap  Iron  Co. 

furnace. 

Sesquioxide  of  iron,  . 

74.285 

67.285 

69.357 

Sesquioxide  of  manga- 
nese,   

.072 

.278 

.014 

Alumina, 

7.392 

7.044 

6.285 

Lime, 

.960 

.550 

.910 

Magnesia, 

.552 

.569 

.551 

Sulphuric  acid,  . . . 

.077 

.082 

.008 

Phosphoric  acid,  . . 

.758 

.398 

.768 

Carbonic  acid,  .... 

traces. 

traces. 

none. 

Water,  

4.962 

6.190 

5.167 

Insoluble  residue,  . . 

11.115 

17.855 

17.230 

100.173 

100.251 

100.290 

Metallic  iron 

52.000 

47.100 

48.550 

Metallic  manganese,  . 

.050 

.194 

.010 

Sulphur, 

.031 

.033 

.003 

Phosphorus, 

.331* 

.174t 

.327 

{SJfS)  Holliday sburg  and,  Gap  Iron  Company' s Mine, 
McKee’s  Gap.  Lump  ore. 

Compact  and  tough ; full  of  seams  of  ochreous  iron  ore 
and  spangles  of  specular  iron  oxide.  Color,  generally  red- 
dish bro^vn. 

(J12)  Holliday  sburg  and  Gap  Iron  Company' s Mine, 
McKee’s  Gap.  Second  sample;  consisting  of  two  thirds 
lump  ore  and  one  third  fine  ore. 

Lump  ore  has  the  general  appearance  of  first  specimen. 
Fine  ore  is  for  the  most  part  a yellowish  ochreous  mud, 
rather  lean  in  iron. 

Sarah  Furnace  ore  banh,  on  Dunning’s  Mountain, 
near  Sarah  Furnace. 

Dark  reddish  brown,  brittle ; full  of  fossil  pits  for  the 
most  part  filled  with  specular  iron  ore.  Emits  a strong  ar- 
gillaceous odor  when  breathed  upon. 


Huntingdon  County. 

(930) 

(929) 

(9U) 

(943) 

Little 

Monroe 

Manor 

Manor 

furnace,  furnace. 

Hill. 

Hill. 

Iron, 

. 46.500 

34.800 

25.075 

11.825 

Sulphur, 

.025 

.038 

.012 

.019 

Phosphorus, 

. . .475 

.132 

.223 

.255 

Carbonate  of  lime,  . . . . 

. 17.550 

none. 

51.359 

71.518 

Carbonate  of  magnesia,  . . 

. 1.551 

none. 

1.112 

2.792 

Insoluble  residue,  ... 

. . 6.880 

40.680 

b.2'6b 

5.800 

* A duplicate  test  for  phosphorus  gare  .329  per  cent, 
t A duplicate  test  for  phosphorus  gave  .171  per  cent. 
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{930)  Iron  ore  opening^  one  mile  north-west  of  Mc- 
Aleavy's  Fort.  From  old  workings  of  Little  Furnace. 

Compact ; showing  considerable  calcareous  matter  ; frac- 
ture, irregular  ; color,  reddish  grey  and  reddish  brown. 

{929)  Iron  ore  opening^  three  miles  west  of  hlcAleavy' s 
Fort.  Surface  specimen  from  old  workings  of  Monroe  fur- 
nace. 

Sandy,  coarse  grained ; dark  brown  and  yellowish  brown. 
Fracture  rough,  irregular. 

{9Ji.!i)  Iron  ore  opening,  two  miles  north-west  of  Alanor 
Hill.  Hard  fossil  ore  ; surface  specimen. 

Hard,  showing  considerable  calcareous  matter,  with  some 
adhering  clay.  Reddish  brown.  (S.  S.  Hartranft.) 

{91i3)  Iron  ore  opening,  four  miles  from  Manor  Hill, 
Barre  township  ; Tussey  mountain  ore  range.  Hard  fossil 
ore  fourteen  inches  thick,  dipping  33°  south-east. 

Hard,  compact,  reddish  brown.  (S.  S.  Hartranft.) 

Huntingdon  County. 

(^787) 

Barr. 

Sesquioxide  of  iron,  . . . 71.500=  50.050  per  cent.  iron. 


Sesquioxide  of  inaTiganese, 

.043= 

.448  jjer  cent,  manganese. 

Alumina,  

5.825 

Lime, 

1.715 

Magnesia, 

1.248 

Sulphuric  acid, 

.069= 

.028  per  cent,  sulphur. 

Phosphoric  acid,  .... 

1.2a5= 

.561  per  cent,  phosphorus. 

Water, 

4.979 

Insoluble  residue,  .... 

12.385 

99.649 

{7S7)  Iron  ore  opening,  four  miles  from  Greenwood 
furnace.  Fossil  ore  from  outcrop  in  ridge  back  of  J. 
Barr’s.  Dip  S.  E. 

Brittle,  fossiliferous,  reddish  brown.  Emits  a strong  ar- 
gillaceous odor  when  breathed  upon.  (S.  S.  Hartranft.) 

Fulton  County. 

GU') 

Kerlin. 


Iron, 65.000 

Sulphur, 005 

Phosphorus, 252 

Insoluble  residue, 9.630 
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Peter  Kerim's  ore  opening^  one  mile  north-east  of 
Fort  Littleton,  south- west  end  of  Shade  Mountain. 

Block  ore,  compact,  oolitic  ; color,  iron  rust. 

Juniata  County. 


(101) 

(927) 

(S89) 

(95) 

Bilger. 

Echman. 

Boyer. 

Creaghton. 

Iron, 

55.750 

57.217 

29.200 

29.500 

Sulphur, 

.025 

.020 

.048 

trace. 

Phosphorus,  . . . 

.120 

.122 

.537 

.Ill 

Insoluble  residue, 

, 10.700 

9.660 

46.550 

49.840 

{101)  Tobias  Bilgef  s 

ore  opening. 

three  and 

a half  miles 

east  of  Me  Allis  terville. 

Coarsegrained;  reddish  brown.  (D.  McCreath.) 

{927)  Michael  Echman's  ore  opening.,  three  and  a half 
miles  east  of  McAllisterville. 

Comparatively  soft,  reddish  brown;  with  some  specks  of 
micaceous  iron  ore.  (S.  S.  Hartranft.) 

{389)  William  Boyer’’ s ore  opening.,  on  south  side  of  Shade 
Mountain.  From  bottom  bench  of  ore. 

Block  ore  ; tine  grained,  reddish  brown.  (D.  McCreath.) 

(95)  W.  W.  Creaghton' s ore  opening,  near  McCoy  town. 

Coarse  grained,  sandy,  with  quartz  spangles.  (D.  Mc- 
Creath.) 

Juniata  County.  {SS)  (9S8)  (IS)  (17) 

H.  Aughey.  8.  Au,ghey.  Hirsh.  Robinson. 


Iron, 44.600  41.273  46.000  31.150 

Sulphur, 012  .020  .009  .009 

Phosphorus, 496  .348  .299  1.643 

Insoluble  residue, 18.080  25.775  24.220  37.110 


{22)  Henry  Aughey' s ore  opening,  four  miles  north-west 
of  Mifflintown,  and  three  miles  west  of  the  Juniata  River. 
Hirsh  & Hiestand,  lessees. 

Block  ore ; compact,  rather  coarse  grained,  reddish  brown. 

{928)  Samuel  Aughey' s ore  opening,  two  miles  south-west 
of  the  Juniata  River.  Specimen  analysed  consisted  of  one 
half  “Jack”  and  one  half  ore;  this  being  about  the  pro- 
portions in  which  they  occur  in  the  bed. 

Comparatively  soft,  reddish  brown  ; with  numerous  small 
pebbles  and  some  micaceous  iron  ore.  (S.  S.  Hartranft.) 

{13)  Hirsh  & Hiestand  ore  opening,  south  side  of  Lost 
Creek  ridge.  Sand  rock  ore." 
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Very  hard  and  compact,  with  slaty  structure  and  dark 
brown  color. 

{17)  John  RotinsorC  s ore  opening^  on  Lost  Creek  ridge, 
Licking  Creek  Valley.  ^‘■Shot  Block  oreJ 
Hard  and  compact  with  numerous  pebbles  of  impure 
phosphate  of  lime.  See  analysis  of  pebbles  in  Chapter 

VIL 

Juniata  County. 


(SO) 

{21) 

GO 

(25) 

Oraham.  Graham. 

Oraham.  Juniata 

Penni- 

river. 

becker. 

Iron, 

. . 47.900 

51.900 

24.800 

50.000 

45.100 

Sulphur,  .... 

.005 

.005 

.010 

.005 

Phosphorus,  . . 

. . .279 

.215 

.562 

.338 

.168 

Insoluble  residue. 

. 17.760 

14.030 

43.610 

14.330 

25.310 

{19)  Graham  ore  hank  (Ho.  1),  four  miles  north-east  of 
Mifflintown,  east  of  Juniata  river.  (Toll  & Williams.)  Vein 
twenty  inches  thick  with  five  inches  “Jack.”  Specimen 
analysed  consisted  of  three  fourths  ore  and  one  fourth 
'■'•Jack.'’'' 

Block  ore;  compact,  light  brown,  with  some  intermingled 
slate. 

ifO)  Graham  ore  hank  (Hos.  2 and  3),  four  miles  north- 
east of  MifflintoAvn  and  one  mile  east  of  Juniata  river.  Vein 
two  feet  thick.  Ore  specimen  analysed,  eighteen  inches 
thick.  Leased  by  Glamorgan  Iron  Company. 

Block  ore;  coarsegrained,  light  brown  and  reddish  brown; 
with  numerous  specks  of  quartz  and  specular  iron  ore. 

{21)  Graham  ore  hank  (Nos.  2 and  3)  '■’•Jack'’’  from  the 
vein. 

Compact,  slaty;  iron  rust  and  various  shades  of  brown. 

{211)  Iron  ore  opening  six  and,  a half  mites  west  from 
Juniata  river,  Licking  Creek  valley. 

Compact,  with  considerable  altered  fossil  ore.  Color,  dark 
brown  and  liver  brown. 

{fS)  8.  8.  Penniheckef  s ore  opening,  five  miles  west  from 
Mifflintown  ; south  side  of  Lost  Creek  ridge.  This  ore  is 
the  sand  rock  ore  found  along  this  range  and  shows  the 
general  character  west  of  Licking  Creek  Gap. 

Hard,  coarse  grained,  sandy,  dark  brown. 
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Juniata  County. 

(941) 

(29) 

(U) 

(23) 

(18) 

William 

William 

William 

William 

Richard 

Nankwell. 

Nankwell.  Nankwell. 

Nankwell . 

Nankwell 

Iron,  

. 29.775 

42.100 

16.500 

32.100 

45.450 

Sulphur, 

.112 

trace. 

.249 

.010 

trace. 

Phosphorus,  . . 

.351 

.338 

.122 

.257 

.246 

Carbonate  of  lime. 

. 38.375 

— 

12.172 

34.250 

— 

Carbonate  of  magnesia,  .892 

— 

2.662 

3.465 

— 

Insoluble  residue. 

. 9.340 

23.050 

49.748 

11.360 

21.600 

{9Ji-l)  Wm.  NanJcioeW  s ore  opening^  live  miles  north  from 
MifflintOAvn,  on  Sontli  slope  of  Lost  Creek  ridge.  Hard 
fossil  ore  from  ^^Sand  Vein'’'’  ore  bed.. 

Hard,  tough,  reddish  brown.  Sparkles  with  calcareous 
matter.  (S.  S.  Hartranft.) 

{29)  Wm.  NardxwelV s ore  opening,  three  and  a half  miles 
west  of  the  Juniata  river. 

Block  ore  ; compact,  coarse  grained,  reddish  brown. 

(ij)  Wm.  NanlcioelV  s ore  opening,  on  A.  Gnss’  property, 
three  miles  from  Juniata  river.  Licking  Creek  Valley.  Vein 
ten  inches  thick. 

Hard,  sandy,  calcareous,  chocolate  brown. 

if  3)  Wm.  Nank'welV  s ore  opening^  on  A.  Gnss'  property, 
three  miles  from  Juniata  river.  Licking  Creek  Valley.  V ein 
fourteen  inches  thick. 

Hard,  compact,  reddish  brown. 

{IS)  Richard  NanlcwelV  s ore  opening^  Licking  Creek 
Valley. 

Compact,  brownish  black  and  reddish  brown. 


Juniata  County.  (26)  (27)  (S90)  (28) 

J.  Suloff.  J.  Suloff.  H.  Suloff.  H.  Suloff. 

IroD, 50.000  53.100  49.700  30.800 

Sulphur, 005  .008  .038  .062 

Phosphorus 451  .152  .590  .457 

Insoluble  residue,  . . . 15.880  12.600  15.800  36.240 


{26)  Jacob  Suloff' s ore  opening.,  four  and  a half  miles 
north-east  of  Mifflintown  ; north  dip  of  Blue  Ridge,  near 
where  the  ridge  ends.  Toll  and  Williams,  lessees. 

Comparatively  soft  and  fine  grained  ; color,  iron  rust. 

{27)  Iron  ore  opening  on  north  dip  of  Blue  Ridge,  near 
Jacob  Suloff’ s opening.  This  outcrop  is  towards  the  Jun- 
iata River. 

Block  ore ; compact,  reddish  brown. 

16  MM. 
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{390)  Henry  Suloff’’  s ore  opening^  in  synclinal  at  south 
base  of  Shade  Mountain,  four  and  a half  miles  north-east  of 
Mifflintown. 

Hard,  rather  fine  grained,  reddish  brown.  (D.  McC.) 

(2<§)  Henry  Suloff’’  s ore  opening  ; shale  onerlying  fossil 
ore.  Mined  with  the  vein. 

Structure  slaty;  fracture  irregular;  color,  various  shades 
of  red  and  brown. 


Mifflin  County. 

{721) 

{722) 

{98) 

{222) 

Mann. 

Mann. 

Oswell’s  Gap. 

Gibbony. 

Iron, 

26.100 

46.900 

42.700 

32.700 

Sulphur, 

.051 

.005 

trace. 

.031 

Phosphorus,  . . 

.544 

.310 

.138 

.415 

Carbonate  of  lime,  . . 

47.018 

— 

— 

— 

Carbonate  of  magnesia, 

2.240 

— 

— 



Insoluble  residue,  . . 

9.610 

22.880 

28.680 

32.560 

{7^1)  Iron  ore  opening  on  property  of  J.  H Mann.,  Lo- 
gan Gap.  Hard  fossil  ore  from  Dannille  ore  bed.  See 
report  F,  p.  17. 

Hard,  compact,  coarse  grained;  reddish  brown  and  red- 
dish grey. 

{7'2'2)  Iron  ore  opening  on  property  of  J.  H Mann,  Lo- 
gan Gap.  Fossil  ore  from  ‘‘Hand  Vein^’’  ore  bed.  See  F, 

p.  18. 

Generally  compact,  and  rather  earthy ; sparkles  with 
scales  of  specular  iron  oxide.  Color,  pink  and  reddish 
brown. 

{98)  Iron  ore  opening  at  0 swell]  s Gap,  Shade  Mountain. 
‘Hand  Yein'^''  ore  bed. 

Compact,  with  spangles  of  quartz  and  specular  iron  ore. 
Color,  light  brown.  (D.  McCreath.) 

{2'21)  Henry  Gibbonf  s ore  opening,  east  of  Mo  wry’s  Gap, 
ten  miles  east  of  Lewistown.  See  F,  p.  44. 

Altered  fossil  ore ; brittle,  argillaceous,  reddish  brown. 
(D.  McC.)' 

Snyder  County.  {103)  {lOf)  {99)  {126) 

Conrad.  Conrad.  Conrad.  Conrad. 


Iron, 

, . , 52.300 

52.900 

50.300 

29.400 

Sulphur, 

. . . trace. 

.011 

.006 

.056 

Phosphorus, 

. . . .378 

.514 

.488* 

.726 

Insoluble  residue,  . . 

. . . 10.550 

9.070 

14.270 

32.660 

* My  test  for  phosphorus  In  this  specimen  gave  .485  per  cent. 
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{^103')  Dr.  J.  D.  Conrad' s ore  opening.,  one  and  one  fourth 
miles  south-west  of  Beavertown.  Sand  Vein'^  ore~bed\ 
twenty-four  inches  thick,  with  six  inches  of  “Jack”  in  the 
middle.  Top  bench  of  the  rein. 

Compact,  coarse  grained ; showing  spangles  of  quartz. 
Color,  iron  rust.  (D.  McCreath.) 

{10 It)  Dr.  J.  D.  Conrad's  ore  opening;  upper  part  of 
lower  bench. 

Compact,  coarse  grained ; with  spangles  of  quartz.  (D. 
McC.) 

{99)  Dr.  J.  D.  Conrad' s ore  opening  ; lower  part  of  rein. 

Compact,  coarse  grained  ; with  spangles  of  quartz.  (D. 
McC.) 

{^IM)  Dr.  J.  D.  Conrad's  ore  opening ; Jack"  of  the 
rein. 

Specimen  carries  considerable  intermingled  slate  ; is  very 
compact,  and  of  a dark  brown  and  iron  rust  color. 


Snyder  County. 

Conrad. 

Sesquioxide  of  iron,  ....  77.714=54.400  per  cent.  iron. 
Sesquioxide  of  manganese,  . .325=  .226  per  cent,  manganese. 

Alumina, 5.654 

Lime,  740 

Magnesia, 410 

Sulphuric  acid, 065=  .026  per  cent,  sulphur. 

Phosphoric  acid,  771=  .337  per  cent,  phosphorus. 

Water, 5.822 

Insoluble  residue, 8.315 


99.816 

{610)  Dr.  J.  D.  Conrad' s ore  opening.,  one  mile  south- 
west of  Beavertown,  on  the  property  of  J.  F.  Middlesworth. 
‘■‘■Sand  Vein"  ore  bed;  twenty-six  inches  thick,  with  six 
inches  of  “Jack”  in  the  middle.  This  specimen  from  the 
bottom  bench  of  rein.  See  F,  p.  37. 

Compact,  rather  coarse  grained  ; reddish  brown  and  iron 
rust. 


Snyder  County. 

{125) 

{127) 

{100) 

Bloomsbury  Iron  Co. 

Earnest. 

Earnest. 

Iron, 

43.100 

52.600 

49.900 

Sulphur, 

010 

.023 

.006 

Phosphorus, 

243 

.521 

.196 

Insoluble  residue,  . . 

21.800 

11.560 

15.100 
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{W5)  Bloomsburg  Iron  GompaMy  s ore  opening^  one  mile 
south-west  of  Beavertown,  on  the  property  of  J.  F.  Mid- 
dles worth.  Band  Yein'’’’  ore  bed.  See  F,  page  37. 

Compact,  coarse  grained,  reddish  brown. 

(7^7)  John  Earnest  s ore  opening^  three  fourths  of  a mile 
south-west  of  Beavertown.  Band  Yein’’'  ore  bed.  Vein 
twenty-four  inches  thick,  with  six  inches  ‘ ‘ Jack.”  (Blooms- 
bnrg  Iron  Company.) 

Compact,  coarse  grained,  reddish  brown. 

{100)  John  Earnest  s ore  opening  ; Jac7c'‘^of  the  rein. 
See  F,  p.  35. 

Block  fossil  ore,  showing  spangles  of  quartz  and  specular 
iron  ore.  Color,  iron  rust.  (D.  McC.) 


Snyder  County.  {925)  {102)  {725) 

Bloomsburg.  Bloomsburg.  Swengle. 


Iron, 

. . . 52.100 

42.750 

48.800 

Sulphur, 

. . . .032 

.021 

.028 

Phosphorus, 

. . . .396 

.113 

.326 

lusoluble  residue,  . . . 

. . . 12.960 

27.430 

15.230 

{925)  Bloomsburg  Iron  Go.\s  ore  opening.,  on  property 
of  Jacob  Gross,  south-east  of  Adamsburg.  '•'‘Band  rein^’’ 
ore  bed. 

Soft,  reddish  brown,  spotted  with  quartz.  (S.  S.  Hart- 
ranft.) 

{102)  Bloomsburg  Iron  Co.'s  ore  opening.,  on  property 
of  Jacob  Gross,  one  mile  south-west  of  Adamsburg. 

Ore  comparatively  soft,  with  considerable  specular  iron 
oxide.  Reddish  brown.  (D.  McC.) 

(725)  Bwengle  & Banning  ore  opening.,  on  the  property 
of  Reuben  Dreese,  one  mile  south-west  of  Adamsburg. 
‘ Band,  rein ' ' ore  bed. 

Rather  friable,  argillaceous,  reddish  brown.  Shows  nu- 
merous small  spangles  of  quartz. 


Snyder  County. 

{724) 

{926) 

{128) 

Cruikshank. 

^‘Block  ore." 

Bickle. 

Iron, 

. . . . 45.125 

32.455 

50.500 

Sulphur, 

015 

.094 

.024 

Phosphorus, 

407 

1.975 

.257 

Carbonate  of  lime,  .... 

. . . . 10.928 

— 

— 

Carbonate  of  magnesia. 

. . . . 2.497 

— 

— 

Insoluble  residue,  .... 

. . . . 12.855 

29.635 

15.220 

(721)  Gruikshanlc  & Brother' s ore  opening,  on  the  prop- 
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erty  of  Emanuel  Duck,  two  miles  from  Smithgrove.  ‘ ‘‘Bird 
Eye  ’ ’ fossil  ore. 

Compact,  coarse  grained,  brittle  ; fracture  irregular  ; color 
reddish  brown. 

{926)  Ore  oyeiiing  two  miles  south-east  of  Sinithgrooe.,  on 
road  leading  to  Freeburg.  Bloch  ore.’’’ 

Hard,  reddish  brown,  with  shot-like  pebbles  of  impure 
phosphate  of  lime.  Spotted  with  quartz.  (S.  S.  Hart- 
ranf  t. ) 

{128)  Andrew  Bickle’ s ore  opening.,  two  miles  north  of 
Freeburg,  and  two  and  a half  miles  south-east  of  Smith- 
grove.  ‘ Eird  Eye  ’ ’ fossil  ore. 

Coarse  grained,  brittle,  reddish  brown. 


Union  County.  (7S3) 

Union  Furnace  Co. 

Iron,  33.800 

Sulphur,  ...  00-1 

Phosphorus,  ....  358 

Carbonate  of  lime, 39.142 

Carbonate  of  magnesia, 2.497 

Insoluble  residue, 3.851 


{723)  Union  Furnace  Co.’’ s mines,  at  Winfield.  Hard 
fossil  ore  ; Danville  ore  hed.. 

Exceedingly  hard  and  tough,  carrying  small  lenticular 
masses  of  slate.  Color,  reddish  brown  and  reddish  grey. 


52.  Iron  and,  Phosphorus  in  Certain  Ores. 

The  accompanying  table  E shows  the  percentage  of  iron 
and  phosphorus  in  certain  ores  ; and  the  percentage  of  phos- 
phorus which  would  be  contained  in  one  hundred  parts  of 
iron  produced  from  them. 

In  this  table  only  those  ores  are  included  which — from 
their  contents  of  iron  and  phosphorus — might  be  used  to 
advantage  in  the  production  of  Bessemer  pig  iron. 
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Table  E. 


Name  op  Ore. 

County. 

Character  of  ore. 

Per  cent.  iron. 

Per  cent,  phos- 
phorus. 

Phosphorus  in  100 
parts  iron. 

Big  Bottom  ore,  Oliphant’s  furnace,  . . 

Fayette.  . . . 

Carbonate, 

35.500 

.042 

.118 

Springfield  mines,  bank  No.  1, 

Springfield  mines,  bank  No.  2.  Bomb- 

Blair, 

Limonite,  . 

36.700 

.035 

.095 

shell  ore,  

Springfield  mines^  bank  No.  2.  Wash 

Blair, 

Limonite,  . 

59.100 

•054 

.091 

ore^  

Blair, 

Limonite,  . 

51.600 

.060 

.116 

Springfield  mines,  bank  No,  3, 

Blair, 

Limonite,  . 

54.710 

.060 

.109 

Bloomfield  bombshell  ore, 

Blair, 

Limonite,  . 

52.550 

.031 

.059 

Bloom  fields  ore,  

Blair, 

Limonite,  . 

50.050 

.045 

.089 

Sarah  furnace  ore,  . . 

Blair, 

Limonite,  . 

41.600 

,056 

.1^ 

Sarah  furnace,  “burntore,” 

Blair, 

Limonite,  . 

48.900 

.025 

.051 

McLanahan,  Stone  & Bayley’s  ore,  . . 

Blair, 

Limonite,  . 

38.300 

.054 

.140 

Fleck  ore.  No.  1, 

Huntingdon, 

Limonite,  . 

51.700 

.058 

.112 

Minter  ore,  upper  level,  . 

York, 

Magnetite,  . 

46.900 

.056 

.U7 

McClure’s  ore, 

York, 

Magnetite,  . 

45.000 

.047 

.104 

McClure’s  ore, 

York, 

Magnetite,  . 

43.000 

.028 

.065 

Mcllwee’s  ore, 

York, 

Magnetite,  . 

68.500 

.013 

.019 

Price  & Hancock’s  ore, 

York, 

Magnetite,  . 

62.500 

.050 

.080 

Joseph  Bentz’  ore, 

York, 

Hematite,  . 

63.700 

.044 

.069 

Mine  bank,  

York, 

Hematite,  . 

57.825 

trace. 

trace. 

E.  L.  Cookson’s  ore, . 

York, 

Hematite,  . 

37.400 

.012 

.032 

Mcllwee’s  ore, 

York,  .... 

Hematite,  . 

66.200 

.070 

.m 

George  Coles’  ore, 

Adams,  . . . 

Hematite,  . 

50.900 

.003 

.00.5 

Near  J.  Brenneman’s  house, 

Chestnut  Hill  mine,  soft  ore  in  place  S. 

Lancaster,  . . 

Magnetite,  . 

59.000 

.036 

.061 

E.  of  Rock  shaft, 

Chestnut  Hill  mine,  dividing  ridge,  top 

Lancaster,  . . 

M.agnetite,  . 

39.250 

.017 

.043 

bench,  

Lancaster,  . . 

Hematite,  . 

65.600 

.048 

.073 

John  Henninger’s  ore, 

Lehigh,  . . . 

Limonite,  . 

41.200 

.056 

.135 

Brown’s  mine, 

Lehigh,  . . 

Limonite,  . 

47.000 

.061 

.129 

Beitler’s  mine, 

Berks,  .... 

Magnetite,  . 

63.750 

.m 

.06-2 

Charles  Miller’s  mine, 

Berks,  .... 

Limonite, 

53.100 

.038 

.071 

Analyses  made  in  1871^  and.  1875^  and  'published  in  re- 
port M. 


Name  op  Ore. 

County 

Character  of  ore. 

j Per  cent.  iron. 

Per  cent  phos- 
phorus. 

Phosphorus  In  100 
parts  Iron. 

Eockhlll  Iron  and  Coal  Co.  ’sore,  Sandy 
Ridge, 

Huntingdon, 

Limonite,  . 

51.700 

.068 

.131 

Rockhill  Iron  and  Coal  Co.’s  ore,  Or- 
bisoii  slope,  Sandy  Ridge, 

Huntingdon, 

Carbonate, 

33.700 

.015 

.133 

James  Rhodes’  ore  opening,  

Juniata,  . . . 

Limonite,  , 

29.500 

.039 

.132 

Logan’s  shaft,  (Mumper  ore,)  (Dills- 
burg, ) 

York,  .... 

Magnetite,  . 

45.880 

.023 

.050 

Fuller’s  mine,  (Dillsburg, ) 

York,  .... 

Magnetite,  . 

44.900 

.023 

.051 

Alexander  Underwood,  (Dillsburg,)  ..  . 

York,  .... 

Magnetite,  . 

42.750 

.011 

.025 

AlexanderUnderwood,  (Dillsburg,)  . . 

York,  .... 

Magnetite,  . 

47.314 

,018 

.038 

D.  V.  Ahl’s  ore,  ...  ... 

Adams,  . . . 

Magnetite,  . 

50.000 

.060 

.120 

Cornwall  ore;  surface  ore  at  Robesonia, 

Lebanon,  . . 

Magnetite,  . 

52.580 

trace. 

trace. 

Frank  S.  Llchtenwalner, 

Lehigh,  . . . 

Limonite, 

48.250 

.02-5 

.051 

Thomas  Breinig’s  mine, 

Lehigh,  . . . 

Limonite,  . 

58.500 

.043 

.073 

Gachenbach’s  mine, 

Lehigh,  . . 

Limonite,  . 

51.700 

.066 

.127 

CHAPTER  III. 


§ 53.  Analyses  of  Irons,  Cinders,  &c. 

Most  of  the  analyses  (1  to  42)  given  under  this  section 
were  made  in  connection  with  certain  experiments  to  test 
the  value  of  natural  gas  in  iron  working.  The  subject  has 
been  fully  discussed  by  Mr.  John  B.  Pearse,  in  his  Appen- 
dix D to  Report  L,  1875,  to  which  the  reader  is  referred. 


Goal.  Nol. 

Water  @ 225°, 920 

Volatile  matter, 36.800 

Fixed  carbon, 49.912 

Sulphur, 1.672 

Ash, 10.696 


100.000 


Coke,  per  cent.  62.28;  color  of  ash,  cream. 

No.  1.  Freeport  Tipper  Coal,  used  in  puddling  furnaces. 


Cold  Fix. 

No.  2. 

Metallic  iron, 

63.250 

Sulphur, 

.056 

Phosphorus, 

.072 

Insoluble  matter,  .... 

5.940 

D.  2.  Lake  Saperior 

iron  ore, 

used  as 

cold  fix.’’ ’’ 

Boll  Scale. 

No.  Sa. 

No.  3b. 

No.  4. 

Protoxide  of  iron,  . . . . 

. 61.842 

59.597 

64.285 

Sesquioxide  of  iron.  . . . 

16.383 

11.428 

Sulphur, 

. .380 

.366 

.311 

Phosphorus, 

. .748 

.720 

.723 

Silica,  

13.990 

13.482 

18.180 

Iron  as  protoxide,  . . . . 

. 48.100 

46.3.54 

50.000 

Iron  as  sesquioxide,  . . 

. 11.900 

11.468 

8.000 

Total  iron, 

. 60.000 

57.822 

58.000 

Water, 

3.630 



No.  3a.  Roll  scale  used  in  coal  charges. 

No.  35.  Roll  scale  used  in  coal  charges  ; roet. 
No.  4.  Roll  scale  used  in  qas  charges. 

(247  ) 
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Tap  Cinder. 

No.  5.  No.  6.  No.  7.  No.  8.  No.  9.  No.  10. 
Protoxide  of  iron,  . 42.235  72.000  56.571  56..571  56.571  56.571 

Sesquioxide  of  iron,  . 33.785  17.571  10.857  8.786  7.429  7.713 

Sulphur, 151  .209  .291  .401  .376  .308 

Phosphorus, 419  .276  1.088  .888  .903  .968 

Silica, 17.650  5.970  23.940  26.890  27.130  27.030 

Iron  as  protoxide,  . . 32.850  56.000  44.000  44.000  44.000  44.000 

Iron  as  sesquioxide,  . 23.650  12.300  7.600  6.150  5.200  5.400 

Total  iron,  ....  .56.500  68.300  51.600  50.150  49.200  49.400 


No.  5.  Cinder  tapped  from  No.  21  furnace  before  first 
cool  charge. 

No.  6.  Tap  Cinder  charged  ntWAx  first  coal  charge  in  No. 

21  furnace. 

No.  7.  Cinder  tajiped  from  and  after  coal  charge  in 
No.  21  furnace. 

No.  8.  Cinder  tapped  out  of  furnace  No.  22,  before  first 
gas  charge. 

No.  9.  Tap  Cinder  charged  vato  first  gas  charge^  No.  22 
furnace. 

No.  10.  Tap  Cinder  charged  into  second'  gas  charge.,  No. 

22  furnace. 

Pig  Iron. 


No  .11. 

No.  12. 

No.  13. 

No.  14. 

Carbon,  graphitic,  . 

. . . 2.770 

2.860 

2.880 

3.050 

Carbon,  combined,  . 

. . . 1.495 

1.380 

1.425 

1.293 

Silicium,  

. . . 1.421 

1.409 

1.566 

1.713 

Sulphur,  

. . . .180 

.198 

.198 

.143 

c .486 

Phosphorus, 

. . . .545 

.546 

.548 

1 .488 

Manganese, 

. . . .324 

.289 

.331 

.245 

Calcium, 

. . . .147 

.141 

.139 

.149 

Magnesium, 

. . . trace. 

trace. 

trace. 

trace. 

Iron, 

. . . 93.085 

93.050 

93.100 

92.650 

99.967 

99.873 

100.187 

99.731 

No.  11.  Isabella  grey  forge  pig  iron  from  which  thej^r^^ 
coal  charge  was  boiled. 

No.  12.  Isabella  grey  forge  pig  iron  from  which  the 
second  coal  charge  was  boiled. 

No.  13.  Isabella  grey  forge  pig  iron  from  vihich  the  first 
gas  charge  was  boiled. 

No.  14.  Isabella  grey  forge  pig  iron  from  which  the 
second  gas  charge  was  boiled. 
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Muck-Bars. 

No.  15. 

No.  16. 

No.  17. 

No.  18. 

Ends. 

Centers. 

Ends. 

Centers. 

Carbon, 

. . . .060 

.064 

.054 

.058 

Silicium, 

, . . .246 

.272 

.259 

.235 

Sulphur,  . . . . . 

, . . .055 

.055 

.067 

.065 

Phosphorus,  . . . 

. . .198 

^ .216*  1 

^ .205  1 

1 

1 .212  ) 

( .202  i 

f .171 

Manganese,  . . . . 

, . . .039 

.036 

.023 

.021 

Cinder, 

. . .060 

.016 

.076 

.014 

Oxide  of  iron,  . . , 

, . . 1.510 

1.385 

— 

.950 

Metallic  iron,  , . . 

. . 98.223 

98.281 

99.320 

98.735 

100.391 

100.321 

100.001 

100.249 

Total  iron,  . . . . 

. . . 99.280 

99.250 

99.320 

99.400 

No.  15.  Muck-bar;  sample  from  tlie  ends  of  muck- bars 
of  first  coal  charge. 

No.  16.  Muck-bar  ; sample  from  the  of  muck-bars 

of  first  coal  charge. 

No.  17.  Muck-bar;  sample  from  the  ends  ot  muck-bars 
of  second  coal  charge. 

No.  18.  Muck-bar;  sample fi’om the of  muck-bars 
of  second  coal  charge. 


No.  19.  No.  SO.  No.  SI.  No.  SS.  No.  SS. 
Ends.  Centers.  Centers.  Centers.  Near  ends. 

Carbon, 052  .055  .049  .048  .055 

Silicium, 260  .309  .269  .273  .283 

Sulphur, 065  | ( -086  -087  .067 

Phosphorus,  . . . .194  ] HI*  \ | | j -.gf  J -194 

Manganese, 030  .031  .029  .029  .029 

Cinder,  058  .098  .036  .008  .050 

Oxide  of  iron,  . . , 1.280  1.480  1.210  

Metallic  iron,  . . . 99.260  98.314  98.114  98.253  99.300 


99.919  100.408  100. 384  100.252  _^.978 

Total  iron, 99.260  99.210  99.150  99.100  99.300 


No.  19.  Muck-bar ; special  sample  from  the  ends  of  a 
muck  bar  of  second  coal  charge. 

No.  20.  Muck-bar  ; special  sample  from  the  center  of  this 
one  bar,  second  coal  charge. 

No.  21.  Muck-bar  ; sample  from  the  centers  of  bars  of 
first  gas  charge. 


Determinations  marked  with  an  * were  made  by  David  McCreath. 


250  MM.  REPOET  OF  PROGRESS.  A.  S.  McCREATII. 

No.  22.  Muck-bar;  sample  from  the  centers  oi  bars  of 
second  gas  charge. 

No.  23.  Muck-bar  ; sample  from  near  the  ends  of  a special 
muck-bar  from  which  the  trial  bar  No.  15  was  made. 


J^inished 

Bars. 

No.  2 If. 

No.  25. 

No26. 

No.  27. 

Ends. 

Centers. 

Ends. 

Centers. 

Carbon,  

.050 

.050 

.052 

Silicium, 

248 

.336 

.280* 

.329 

Sulphur,  .... 

043 

.053 

.029* 

.071 

1 .216 

Phosphorus,  . 

204 

.234 

.214* 

\ .214 

Manganese,  . . . 

032 

.029* 

.025 

.029* 

Cinder, 

. . .054 

.040 

.067 

.014 

Oxide  of  iron. 

1.173 

1.073 

1.043 

.820 

Metallic  iron,  . . 

98.180 

98.539 

98.300 

98.606 

99.987 

100.354 

100.008 

100.137 

Total  iron,  .... 

. . 99.000 

99.290* 

99.030* 

99.180* 

No.  24.  Bar  iron;  rolled  from  ends  of  muck-bars  of  first 
coal  charge.,  corresponding  to  muck-bar  analysis  No.  15. 

No.  25.  Bar  iron;  rolled  from  centers  of  muck-bars  of 
first  coal  charge.,  corresponding  to  muck-bar  analysis  No. 
16. 

No.  26.  Bar  iron  ; rolled  from  ends  of  muck-bars  of  sec- 
ond coal  charge^  corresponding  to  muck- bar  analysis  No.  17. 

No.  27.  Bar  iron;  rolled  from  centers  of  muck- bars  of 
second  coal  charge.,  corresponding  to  muck-bar  analysis 
No.  18. 


No.  28. 

No.  29. 

No.  SO. 

No.  SI. 

No.  32. 

Ends. 

Centers. 

Ends. 

Centers, 

? 

Carbon,  . . . 

.045 

.054 

.049 

.055 

.053 

Silicium,  . . . 

.248* 

.348 

.249 

.270 

.260 

Sulphur,  . . 

.045* 

.083 

.042 

.066 

.064 

^ .342* 

( .302* 

Phosphorus,  . 

.298* 

1 .342 

.313 

( .300 

.186 

Manganese,  . 

.029 

.015 

.025 

.029* 

.029 

Cinder,  . . . 

.042 

.018 

.012 

.020 

.020 

Oxide  of  iron. 

.766 

.600 

1.053 

.813 

.821 

Metallic  iron. 

. 98.615 

98.680 

98.300 

98.681 

98.785 

100.088 

100.140 

100.043 

100.234 

100.218 

Total  iron,  . . 

. 99.150* 

99.100* 

99.050 

99.250* 

99.360 

Determinations  marked  with  an  * were  made  by  David  McCreath. 
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No.  28.  Bar  iron;  rolled  from  ends  of  muck-bars  of  first 
gas  charge. 

No.  29.  Bar  iron;  rolled  from  centers  of  muck  bars  of 
first  gas  charge.,  corresponding  to  muck-bar  analysis  No.  21. 

No.  30.  Bar  iron;  rolled  from  ends  of  muck-bars  of  sec- 
ond gas  charge. 

No.  31.  Bar  iron;  rolled  fi’om  centers  of  muck-bars  of 
second  gas  charge,  corresponding  to  muck-bar  analysis 
No.  22. 

No.  32.  Bar  iron;  rolled  in  regular  routine. 


Depoaited  Carbon.  No.  SS. 

Water  @2250, 023 

Volatile  matter, 133 

Fixed  carbou 92.134 

Sulphur,  . . . . , 102 

Ash, 7.608 


100.000 

No.  33.  Carbon  deposited  by  Natural  gas,  in  flues  of  a 
furnace  at  places  where  a slight  inward  leakage  of  air  pro- 


duces an  incomplete  combustion. 

Natural  Oas.  No.  S4. 

Carbonic  acid, 66 

Carbonic  oxide, trace. 

Illuminating  hydrocarbons 

Hydrogen, ■ 13.50 

Marsh  gas, 80.11 

Ethjd-hydride, 5.72 

99.99 

Specific  gravity  5119 


No.  34.  Natural  gas  from  Harvey  Well,  Butler  county, 
Pennsylvania,  used  in  the  iron  works  of  Spang,  Chalfant 
& Co.  Analysed  by  Prof.  S.  P.  Sadtler.  See  Report  L,  Ap- 
pendix B,  p.  146,  &c. 


Pirj  iron.  No.  S5.  No.  S6. 

Carbon,  graphitic, 3.860  2.890 

Carbon,  combined, .341  1.135 

Silicium, 3.008  .766 

Sulphur, .050  .008 

Phosphorus,  .592  .353 

Manganese, .511  .209 

Iron,  (fee.,  (by  deduction,)  91.638  94.549 


100.000  100.000 
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No.  35.  Isabella  grey  forge  iron,  used  in  puddling  fur- 
naces. 

No.  36.  Scrap  iron;  old  car  wheels,  &c.,  used  in  pud- 


dling  furnace. 

Tap  Cinder. 

No.  S7. 

No.  38. 

Silica, 

24.640 

21.040 

Protoxide  of  iron, 

57.471 

62.100 

Sesquioxide  of  iron,  

5.857 

6.143 

Protoxide  of  manganese, 

2.072 

1.662 

Alumina, 

.942 

2.608 

Lime,  

2.363 

1.786 

Magnesia,  

.367 

.230 

Sulphur, 

.289 

.249 

Phosphoric  acid, 

3.685 

3.609 

Undetermined, 

2.314 

.573 

100.000 

100.000 

No.  37.  Tap  cinder  from  gas  heat. 
No.  38.  Tap  cinder  from  coal  heat. 

Muck-har. 

No.  39. 

No.  40. 

Carbon,  graphitic,  

. . . .004 

.005 

Carbon,  combined, . 

. . . .102 

.126 

Silicium,  

. . . .289 

.212 

Sulphur,  

. . . .011 

.008 

Phosphorus,  

. . . .312 

CO 

Manganese, 

. . . .051 

.072 

Iron,  <fec.  (by  deduction) , 

. . . 99.231 

99.441 

100.000 

100.000 

No.  39.  Muclh-bar ; ffaslieat. 
No.  40.  Muck-bar;  coal  heat. 


Standard  Tlnglish  and 

America, n Irons."^ 

No.  41. 

No.  42. 

Carbon,  

045 

.037 

Silicium, 

148 

.158 

Sulphur, 

002 

.003 

Phosphorus,  

248 

.197 

Manganese, 

020 

.019 

Copper, 

056 

.011 

Cobalt, 

051 

.049 

Nickel,  

027 

.021 

Slag  and  oxide  of  iron, 

2. 164 

2.191 

Metallic  iron,  

97.239 

97.314 

100.000 

100.000 

Total  iron,  

. . . 98.753 

98.847 

" These  Irons  were  analysed  for  the  pnrpose  of  comparing  them  with  those  made  by  the 
nse  of  natural  gas;  but  the  analyses  were  not  finished  In  time  to  be  Inserted  in  Mr.  Pearse’s 
Keport. 
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No.  41.  Sir  Wm.  G.  Armstrong' s ^'■Ridsdale''’ iron.  Coil- 
bar  for  gun  tube  ; best  iron,  four  times  worked. 

No.  42.  '■^Ulster  iron."  Coil  bar  for  gun  tube;  extra  best 
iron,  four  times  worked. 

Fig  Irovn. 

No.  JiS.  No.  44.  No.  45.  No.  46. 


Silicium, 4.233  1.664  .289  2.729 

Sulphur, 037  .005  .008  .164 

Phosphorus, 151  .288  .253  .286 

Manganese, 3.314  .173  .309  .036 


No.  43.  BJair  Iron  and  Coal  Co.'  iron,  No.  1 furnace  ; 
No.  1 iron,  made  from  one  sixth  Spanish  ore ; one  sixth 
Franklinite  and  two  thirds  hematite. 

No.  44.  Mt.  Etna  Furnace  iron;  No.  1 iron,  made  from 
Short  mountain  ore. 

No.  45.  Mt.  Etna  Furnace  iron;  mottled  iron,  made 
from  Short  Mountain  ore. 

No.  46.  Williamshurg  Furnace  iron ; No.  3 iron,  made 
from  one  half  Frankstown  fossil  ore  and  one  half  Spring- 
field  ore. 

No.  4T'  No.  48.  No.  49. 


Silicium,  1.814  1.252  .513 

Sulphur, 057  .037  .ICO 

Phosphorus, 164  .145  .157 

Manganese, 303  .461  .317 


No.  47.  Springfield  furnace  iron ; No.  1 iron. 

No.  48.  Springfield  furnace  iron  ; No.  2 iron;  gun  metal. 
No.  49.  Springfield  furnace  iron ; No.  3 forge  iron. 

No.  50.  No.  51.  No.  52.  No.  5S. 


Silicium, 4.937  1.704  3.184  2.713 

Sulphur, 037  .034  .082  .123 

Phosphorus, 184  .234  .195  .192 

Manganese, 2.133  .072  .144  .864 


No.  50.  Frankstown  Furnace  iron;  No.  1 iron. 

No.  51.  Sarah  Furnace  iron ; No.  3 iron. 

No.  52.  Rodman  Furnace  iron;  No.  2 iron. 

No.  53.  Rodman  Furnace  iron;  No.  3 iron. 

No.  54.  No.  55.  No.  56. 


Silicium, 2.636  3.882  3.033 

Sulphur, 139  .093  .161 

Phosphorus 982  .966  .936 

Manganese, 641  .951  .807 

Iron, 91.250  90.100  91  100 
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No.  64.  Lemont  Furnace  iron;  made  from  one  fourth 
coal  ore,  three  fourths  hematite  ore. 

No.  55.  Lemont  Furnace  iron;  mill  iron  made  from  one 
half  coal  ore,  one  half  hematite  ore. 

No.  56.  Lemont  Furnace  iron;  made  from  seven  four- 
teenths coal  ore,  five  fourteenths  mountain  ore,  two  four- 
teenths mill  cinder. 


No.  57 

No.  58. 

No.  59. 

No.  60. 

Carbon,  graphitic,  . 

. . . 3.040 

2.330 

2.745 

2.970 

Carbon,  combined,  . 

. . . .100 

.110 

.560 

.110 

Silicium,  .... 

. . 3.362 

3.551 

1.373 

3.114 

Sulphur,  ... 

...  .216 

.256 

.125 

.101 

Phosphorus,  ... 

. ,.  . .608 

.996 

1.229 

.999 

Manganese,  ... 

. . . 1.195 

.432 

1.160 

1.037 

Copper, 

. . . .014 

.018 

.011 

.130 

Cobalt, 

.051 

.036 

.124 

.081 

Iron,  &c.,  (by  difference,)  91.414 

92.271 

92.673 

91.458 

100.000 

100.000 

100.000 

100.000 

No.  57.  Oliphant  Furnace  iron;  mill  iron  made  from 
Blue  Lump  ore  and  Pittsburgh  Big  Bottonj  ore. 

No.  58.  Oliphant  Furnace  iron  ; foundry  iron. 

No.  59.  Dunhnr  Furnace  iron ; mill  iron. 

No.  60.  Dunbar  Furnace  iron ; foundr y iron. 


No.  61. 

No.  6S. 

No.  83. 

Carbon,  graphitic, 

....  2.870 

2.720 

3.080 

Carbon,  combined, 

130 

.214 

.125 

Silicium, 

. . . 2.971 

3.048 

2.531 

Sulphur, 

093 

.106 

.180 

Phosphorus, 

908 

.948 

.477 

Manganese, 

....  1.037 

1.037 

.231 

Copper, 

022 

.161 

.033 

Cobalt, 

074 

.072 

.037 

Iron,  &c., 

....  91.895 

91.694 

93.306 

100.000 

100.000 

100.000 

No.  61.  Lemont  Furnace  iron  ; Foundry  iron,  made 
from  nine  fourteenths  coal  ore  two  fourteenths  honeycomb 
ore,  three  fourteenths  mill  cinder. 

No.  62.  Lemont  Furnare  iron ; foundry  iron,  from 
same  mixture  of  ores. 

No.  63.  Lemont  Furnace  iron;  mill  iron.,  made  from  one 
third  coal  ore,  one  third  honey-comb  ore,  one  third  mill 
cinder. 
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Blast  Furnace  Slags. 

» 

No.  64. 

No.  65. 

No.  66. 

Silica, 

57.700 

58.300 

53.360 

Alumina,  . . . . 

7.940 

7.150 

5.599 

Protoxide  of  iron. 

1.674 

2.466 

12.672 

Protoxide  of  manganese, 1.061 

1.300 

1.208 

Lime, 

23.400 

22.800 

19.020 

Magnesia,  . . . . 

7.484 

8.104 

7.477 

Sulphur, 

.110 

.125 

.100 

99.369 

100.245 

99.436 

jS'o.  64.  Springfield  Furnace^  slag  from  Fo.  1 iron. 
Porous,  greenish  grey. 

No.  65.  Springfield  Furnace,  slag  from  No.  2 iron. 
Brittle,  vitreous  ; grass  green.  (S.  S.  Hartranft.) 

No.  66.  Springfield  Furnace,  slag  froin  No.  3 forge 
iron. 

Brittle,  vitreous;  bottle  green.  (S.  S.  Hartranft.) 


The  following  analyses  of  Bessemer  pig  iron  and  steel 
are  here  in  place.  ' 

They  were  made  for  the  Pennsylvania  Steel  Company 
and  are  published  by  permission. 


Bessemer  pig  iron.  No  67.  No.  68. 

Atkins.  Crane. 

Carbon,  graphitic, 1..500  3.760 

Carbon,  combined, 1.512  .658 

Silicium,  3.241  1.017 

Sulphur, .176  .021 

Phosphorus, .028  .106 

Manganese,  .726  .756 

Copper .416  none. 

Aluminium, .245  .021 

Calcium, .014  trace. 

Magnesium, .009  trace. 

Iron,  &c 92.133  93.661 


100.000  100.000 


No.  67.  Atkins  Bros.’ Bessemer  pig  iron,  Pottsville.  No. 
3 iron.  1872. 

No.  68.  Crane  Iron  Co.’s  Bessemer  iron,  Catasauqua. 
No.  1 iron.  1872. 
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Be&senier  steel. 

Carbon, 

Silicium, 

Sulphur, 

Phosphorus, 

Manganese,  

Cop23er, 

Iron, 


No.  69.  No.  70. 
.502  .396 

.033  .080 

.066  .065 

.111  .033 

.756  ,720 

.018  .328 

98.514  98.378 


100.000  100.000 


Nos.  69  and  70.  Bessemer  steel  made  by  Pennsylvania 
Steel  Company  in  1872. 


open  Hearth  steel.  No.71. 

Carbon, .304 

Silicium, .Oiii 

Sulphur, .029 

Phosphorus, .063 

Manganese,  ...  .302 

Copper, none. 

Iron, 99.275 


100.045 


No.  71.  Nashua  Iron  & Steel  Co.'s  open-hearth  steel. 
Naslina,  New  Hamiisliire.  1879. 


CHAPTER  IV. 

Analyses  of  Clays  and  Fire-Bricks. 

§ olf..  CJiaviplaJn  Formation^  Drift  Clay. 

The  valleys  of  the  Ohio  and  the  two  Beavers  are  filled 
with  a Glacial  Drift,  similar  in  many  respects  to  that  which 
spreads  in  an  unbroken  sheet  over  Northern  Ohio  and 
north-western  Pennsylvania. 

Along  the  Ohio  and  Big  Beaver  rivers  are  some  very 
handsome  terraces.  These  are  fully  described  in  Report  Q, 
pp.  10,  11,  12,  13. 

On  one  of  these  (the  fourth  terrace)  occurs  an  important 
deposit  of  clay  Avhich  has  been  extensively  mined  for  use 
in  the  Terra-cotta  works  of  Messrs.  Elverson  «&  Sherwood, 
at  New  Brighton. 

This  deposit  was  evidently  accumulated  in  still  Avater  and 
probably  marks  the  upper  limit  to  which  the  valleys  of 
the  Beaver  and  Ohio  were  tilled  with  silt  during  the  Cham- 
plain period.  See  Q,  p.  13. 

The  following  analyses  will  represent  the  character  of  the 
clay 

Beaver  County. 


(577) 

(576) 

Mendevhntl  & 

Elverson  & 

Chamberlin. 

Sherwood. 

Silica,  

. .46.100 

67.780 

Alumina, 

....  26.076 

16.290 

Sesquioxide  of  iron, 

....  7.214 

4.570 

Titanic  acid, 

740 

.780 

Lime, 

....  2.210 

.600 

Mafijnesia, 

....  1.520 

.727 

Alkalies, 

. . . 3.246 

2.001 

Water, 

....  11.220 

6.340 

90.286 

99.088 

(577)  Mendenhall  & Cliamherlin' s clay, 

near  New 

Brighton,  Pulaski  township. 

Ttdven  from  the 

surface  of 

17  MM.  (257) 
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the  Fourth  Terrace,  (counting  upward  from  the  bed  of  the 
Ohio  river.)  (D.  McC.) 

{576)  Elverson  & SherwoocT s clay,  at  J^ew  Brighton. 
Fourth  Terrace  Clay.  Used  in  the  manufacture  of  plant 
pots.  Analysed  by  D.  McCreath. 


§ 55.  Freeport  Upper  Coal  Under  clay. 

Under  the  Freeport  Upper  Coal  occurs  an  important  de- 
posit of  excellent  tire-clay,  which  has  been  extensively  mined 
at  many  localities  for  the  manufacture  of  tire  bricks.  It  is 
well  known  as  the  Bolivar  fire-clay.  The  typical  locality  is 
at  Bolivar,  at  the  east  end  of  the  Conemaugh  gap,  through 
Chestnut  Ridge,  where  it  occurs  from  three  to  twelve  feet 
thick,  immediately  below  the  place  of  the  Freeport  Upper 
limestone.  See  KKK,  p.  34. 

In  Wharton  township,  Fayette  coTinty,  it  is  exposed  in 
the  road  near  Wharton  furnace,  where  it  is  ten  feet  thick, 
light  blue,  and  contains  many  nodules  of  clay  iron-stone. 
Tliis  is  its  character  throughout  the  township. 

In  Stewart  township,  Fayette  county,  it  seems  to  be 
persistent,  and  is  eight  feet  thick  along  the  river  hills,  where 
it  contains  huge  balls  of  iron  ore. 

On  Indian  creek,  in  Springfield  township,  it  is  but  four 
feet  thick. 

In  W'estmoreland  county  it  is  two  feet  thick  on  Laurel 
run,  Ligonier  township.  North  from  the  Loyalhanna,  on 
the  west  side  of  the  valley,  it  is  persistent  from  the  south- 
ern boundary  of  Fairtield  township  to  the  Conemaugh 
river.  (KKK,  p.  34.) 

In  Indiana  county  it  has  been  mined  at  many  localities. 
It  varies  in  thickness  from  three  to  eight  feet,  and  is  gen- 
erally of  good  quality,  being  quite  free  from  impurities. 
See  Report  lllIIIII,  p.  89. 

In  Big  Beaver  township,  Beaver  county,  the  Freeport  fire- 
clay is  extensively  mined  and  manufactured  into  fii-e  brick. 
It  varies  from  two  to  ten  feet  in  thickness,  at  times  being 
replaced  by  limestone  and  iron  ore. 
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The  average  character  of  the  clay  will  be  shown  by  the 
following  analyses  : 

Indiana  County. 

(811) 

E.  Robinson. 

Silica, 59.830 

Alumina, 24.580 

Protoxide  of  iron, 1.655 

Titanic  acid, 1.170 

Lime, 280 

Magnesia, 872 

Alkalies 3.114 

Water, 7.830 

99.331 

{811)  E.  Robinson' s clay.,  opposite  Bolivar.  Under 
the  Freeport  Ujiper  Coal  bed.  Used  at  the  Bolivar  Fire 
Clay  Works.  See  HHHH,  pages  88,  89,  90. 

Elastic  clay ; soft,  crumbling;  dark  grey. 

Westmoreland  County. 


(957) 

(^956(t) 

(956b) 

(956e) 

(9}6d) 

Kier  Bros, 

Kier  Bros, 

Kier  Bros, 

Kier  Bros. 

Kier  Bros, 

Silica,  

5L920 

47.250 

40.720 

60.520 

55.330 

Alumina,  . . . . 

31.640 

34.350 

37.280 

24.970 

27.841 

Proto .xide  of  iron 

, 1.134 

.693 

2.448 

1.650 

2.916 

Titanic  acid,  . . 

1.160 

1.990 

2.280 

1.220 

1.140 

liime, 

.030 

.580 

.520 

.910 

.580 

^Magnesia,  . . . 

.443 

.090 

.002 

trace. 

.756 

Carbonic  acid,  . 

none. 

.455 

.408 

.725 

.455 

Alkalies,  . . . . 

.402 

.261 

.570 

.218 

3.916 

Water, 

13.490 

13.695 

15.002 

9 395 

7.495 

100.219 

99.364 

99.230 

99.608 

100.429 

{957)  Kiev  Bros.'  clay.,  at  Salina,  Bell  township.  Speci- 
men selected  by  Mr.  Win.  G.  Platt,  in  1878. 

Hard  and  brittle  ; color,  dark  pearl  grey  ; fracture  ir- 
regular. 

{95Ga)  Kier  Bros.'  clay,  at  Salina.  Top  stratum. 

Hard  and  brittle  ; dark  pearl  grey  color  and  irregular 
fracture.  (S.  S.  Hartranft.) 

{95Gh)  Kier  Bros.'  clay,  at  Salina.  Middle  stratum. 

Hard  and  brittle  ; dark  pearl  grey  color  and  very  irregu- 
lar fracture.  (S.  S.  Hartranft.) 

{DoGc)  Kier  Bros.'  clay,  at  Salina.  Bottom  stratum. 
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Hard  and  brittle  ; color  dark  pearl  grey  ; fracture  con- 
choidal.  (S.  S.  Hartranft.) 

{956d)  Kier  Bros'  clay,  at  Salina.  Plastic  clay. 

Dark  pearl  grey  ; comparatively  soft ; fracture  irregular. 
(S.  S.  H.) 

These  last  four  specimens  were  sent  to  the  Laboratory  of 
the  Survey  in  1876,  by  the  Messrs.  Kier  Bros. 


Westmoreland  County. 

{74S) 

{59) 

{60) 

Hall. 

“ Furnace. 

” “Forge. 

Silica, 

55.680 

56.780 

Go. 370 

Alumina,  

29.180 

26.890 

24.870 

Protoxide  of  iron, 

.837 

.322 

.756 

Titanic  acid, 

1.4S0 

not  determined. 

Lime, 

.130 

.369 

.163 

Magnesia, 

.180 

.987 

.234 

Alkalies, 

.245 

3.920 

.010 

Water, 

12.490 

8.380 

8.790 

100.232 

100.548 

100.378 

{7Ji.3)  Robert  IlalV s clay,  near  Laughlinstown,  four  miles 
east  from  Ligonier,  Ligonier  township.  Bolivar  fire-clay 
below  Freeport  Upper  coal  bed.  See  Report  KKK,  page  249. 

Color,  generally  pearl  grey  ; irregularly  seamed  with  thin 
bands  of  bluish  black  clay  ; brittle,  with  irregular  fracture. 

{59)  “ Furnace  clay"  on  Jacob’s  Creek,  two  miles  south- 
east of  Jacob’s  Creek  station.  See  L.,  p.  112. 

Comparatively  soft  and  brittle  ; somewhat  sandy  ; color, 
pearl  grey  and  greenish  grey. 

{GO)  “ Forge  clay  ”on  Jacob’s  Creek,  two  and  a half  miles 
south-east  of  Jacob’s  Creek  station.  See  L.,  p.  112. 

Hard,  compact ; bluish  grey,  with  conchoidal  fracture. 


Fayette  County.  {744) 

Potter. 

Silica, 52.230 

Alumina, 31.310 

Protoxide  of  iron,  l.OOS 

Titanic  acid, 1.680 

Lime,  130 

Magnesia,  . . 165 

Alkalies, • •720 

Water, 13.190 


100.433 
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{7Jt.Ji)  George  Pottef  s dag,  on  Meadow  Run,  south  of 
Oliiopyle  falls.  Bolivar  fire  clay  under  the  Freeport  Upper 
Coal  bed.  See  KKK,  p.  249. 

Brittle,  pearl  grey,  with  couchoidal  fracture. 


§ 66.  Kittanning  Lower  Coal  Underclay . 

Immediately  underlying  the  Kittanning  coal  in  every 
portion  of  Beaver  county,  is  found  a large  bed  of  fire- 
clay. This  clay  has  been  extensively  mined  and  has  given 
rise  to  an  important  industry  in  the  making  of  fire-bricks, 
furnace  linings,  &c.  The  bricks  do  not  withstand  the  high- 
est degree  of  heat,  but  they  are  especially  desired  for  those 
portions  of  the  stack  where  there  is  considerable  friction. 
See  Report  Q,  p.  59. 

This  bed  of  clay  is  seldom  less  than  ten  feet  thick,  and 
in  some  cases  as  much  as  fifteen.  Usually  not  more  than 
six  or  seven  feet  of  it  is  used,  as  the  bottom  becomes  too 
silicions. 

It  is  the  same  clay  which  is  so  extensively  worked  along 
the  Ohio  river,  in  Columbiana  county,  Ohio.  (Q,  p.  59.) 

In  Springhill  township,  Fayette  county,  at  about  fifteen 
to  twenty  feet  below  the  Kittanning  coal  there  is  a remark- 
ably fine  fire-clay,  compact,  and  from  four  to  six  feet  thick, 
which  has  been  opened  at  several  places  along  the  face  of 
the  ridge.  It  is  drab  to  dove-colored,  and  always  compact. 
It  has  been  used  in  the  manufacture  of  fire-brick.  For  the 
most  part  it  is  free  from  iron,  but  occasionally  a nest  of  ore 
is  found,  which,  for  a short  distance  wholly  displaces  the 
clay.  See  Report  KK,  page  14U. 

In  Westmoreland  county  there  is  usually  a bed  of  plastic 
clay,  five  to  seven  feet  thick,  underlying  the  Kittanning 
Lower  Coal  bed.  See  KKK,  page  40. 

The  following  are  some  analyses  of  the  Kittanning  Un- 
derclay ; 
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Beaver  County. 

(,568) 

(569) 

(570) 

(575) 

Elverson  <& 

Elverson  <& 

Elverson  <& 

Elverson  & 

Sherwood. 

Sherwood. 

Shertvood. 

Sherwood. 

Silica,  .... 

. . 61.970 

61.750 

62.890 

62.260 

Alumina,  . . 

. . 22.910 

23.660 

21.490 

23.890 

Protoxide  of  iron,  1.818 

1.930 

1.818 

1.408 

Titanic  acid,  . 

. . 1.975 

1.780 

1.825 

1.780 

Lime,  .... 

. . .440 

.455 

.380 

.470 

Magnesia,  . . 

. . .522 

.353 

.569 

.309 

Alkalie.s,  . . . 

. . 1.750 

2.418 

2.525 

1.977 

Water,  livgroscopic,  1.480 

.680 

1.160  . 

Water,  combined,  7.370 

7.200 

7.580  1 

7 640 

100.265 

100.226 

100.237 

99.734 

Sand,  .... 

. . 34.250 



35.510 



Silica  in  sand,  . 

, . 34.180 

— 

35.100 

— 

{5G8)  Eloerson  & Sherwood' s clay ; Grade  No.  1.  Terra- 
cotta works,  near  New  Brighton,  Pulaski  township.  See 
Report  Q,  p.  195. 

Specimen  consisted  of  a moderately  soft  rounded  ball  of 
a pearl  grey  color,  with  a somewhat  gritty  feel,  but  appa- 
rently in  the  main  free  from  impurity.  (Duplicate  test  for 
Titanic  acid=1.920  per  cent.) 

{569)  Eloerson  & Sherwood' s clay  : Grade  No.  2. 

Specimen  has  the  same  general  appearance  as  No.  1.  (An- 
alysed l)y  David  McCreath.) 

{570)  Eloerson  <&  Shei'toood' s clay  : Grade  No.  3. 

Specimen  similar  to  the  last.  (Duplicate  analysis  for 
Titanic  acid=1.810  per  cent.) 

{575)  Eloerson  c&  Sherwood' s mines near  New  Brighton, 
Pulaski  township.  Raw  clay. 

Analysed  by  D.  McCreath. 


Beaver  County. 

(578) 

(574) 

(573) 

(572) 

(571) 

Mendenhall. 

Coale. 

Couch. 

Severn. 

S.  B irnes. 

Silica,  

66.610 

56.670 

57.670 

60.190 

61.980 

Alumina, 

18.390 

26.560 

27.520 

24.230 

23.880 

Protoxide  of  iron. 

. 1.964 

2.106 

1.494 

2.097 

1.395 

Titanic  acid,  . . . 

. 2.810 

1.790 

2.540 

2.315 

1.830 

Lime, 

. .490 

.260 

.380 

.850 

.040 

Magnesia,  .... 

.277 

.122 

.036 

.281 

Alkalies,  .... 

. 1.079 

3.790 

.619 

1.669 

1.217 

Water,  hygroscopic. 
Water,  combined. 

^ 7.495 

8.360 

9.680 

9.015 

i 1.460 
} 7 .820 

99.385 

99.813 

100.025 

100.432 

99.903 

KITTANXIXG  riKE  CLAYS. 


MM.  263 


{578)  Mendenhall  & Chamberlin' s mines,  near  New 
Brighton,  Pulaski  tow'nsliip.  Anah- sed  by  David  McCreath. 

{57 If)  Mr.  Coale's  clay,  near  New  Brighton,  Pulaski 
township.  See  Q,  p.  196.  (D.  McCreath.) 

{573)  Mr.  Couch's  clay,  (drift,)  near  New  Brighton,  Pu- 
laski township.  See  Q,  p.  196.  (D.  McCreath.) 

{572)  Mr.  Severn' s clay  mines,  near  Vanporte,  on  the 
Ohio  river.  New  Brighton  township. 

Clay  very  brittle  and  moderately  soft,  breaking  up  read- 
ily in  the  hand ; it  has  a peqji’l  grey  color  and  somewhat 
unctuous  appearance.  (D.  McCreath.) 

{571)  S.  Barnes  & Co.'s  clay,  at  fire-brick  works,  near 
Bridgewater,  one  mile  north  from  Rochester,  Rochester 
township.  (Analysed  by  D.  McCreath.) 

Clay  contains  a little  manganese.  (Duplicate  analysis 
for  alumina=23.76  per  cent.  A.  S.  McC.) 


§ 57.  Fire-clays  over  the  Conglomerate,  No.  XII. 

AVitliin  a hundred  feet  of  the  top  of  the  Conglomerate 
No.  XII  are  several  important  and  persistent  fire-clay  de- 
posits. 

At  Johnstown,  in  Cambria  county,  a valuable  bed  of  fire- 
clay underlies  Coal  bed  B.  See  Report  HH,  p.  148 ; and 
analysis. 

In  Indiana  county  it  is  five  feet  thick  on  the  Conemaugh 
river,  but  apparently  impure.  It  is  nowhere  develojjed  in 
the  Ligonier  valley.  (HHHH,  p.  67.) 

In  Beaver  county  a large  bed  of  fire-clay,  seven  to  ten 
feet  thick,  the  lower  part  of  which  is  non-plastic,  underlies 
the  Clarion  Coal  along  the  Big  Beaver  river.  (Q,  p.  63.) 

The  fire-clay  deposit  under  Bed  A is  one  of  the  most  per- 
sistent and  widely  distributed  members  of  the  Lower  Pro- 
ductive  group,  and  is  everywhere  in  the  Bituminous  regions 
an  unfailing  accompaniment  of  Bed  A,  though  often  too 
impure  to  be  utilized  for  fire-bricks. 

It  is  from  this  bed  that  the  well-known  fire-brick  works 
at  Sandy  Ridge,  Blue  Ball,  Woodland  and  Hope  Station, 
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in  Clearfield  county  ; Benezette,  in  Elk  county  ; Brookville, 
in  Jefferson  county,  and  Queen’s  Run  and  Farrandsville, 
in  Clinton  county,  derive  their  supply  of  fire-clay.  It  is 
this  bed  which  is  so  extensively  -worked  by  Mr.  A.  J.  Hawes 
at  Johnstown,  Cambria  county.  It  is  here  over  four  feet 
thick,  yielding  two  distinct  qualities  of  clay,  but  is  without 
persistent  5)artings  of  slate.  (HH,  j-).  146.)  This  clay  is 
fully  described  in  Reports  of  Progress  H,  HH,  HUH  and 
and  HHHH,  to  which  the  reader  is  referred. 


Somerset  County. 


Silica, 

Altunina,  .... 
Protoxide  of  iron, 
Titanic  acid,  . . 

Lime, 

Magnesia,  .... 
Alkalies,  ... 
Water, 


(1005) 

Savage  Fire  Brick  Works. 

47.080 

35.523 

1.170 

2.2(50 

230 

126 

692 

13.480 


100.561 


{1005)  Savsacje  Fire  Bricli  WorJis'  clay,  Keystone  Junc- 
tion, Somerset  county. 

Pearl  grey  and  bluish  grey  ; brittle,  with  irregulai’  frac- 
ture. (S.  S.  Hartranft.) 


Indiana  County. 

(809) 

(SOS) 

(810) 

Meldren. 

Meldren. 

Robinson. 

Silica, 

. . . 68.490 

64.830 

50.840 

Alntnina, 

. . . 18.460 

23.950 

30.745 

Protoxide  of  iron, 

. , . 1.566 

.900 

3.213 

Titanic  acid, 

. . . 2.150 

.880 

1.260 

Lime, 

. . .230 

.110 

.160 

Magnesia, 

. . . .551 

.187 

.288 

Alkalies, 

. . 2.755 

.296 

.541 

Water, 

. . . 6.310 

9.390 

13.050 

100.512 

100.543 

100.097 

{S09)  E.  J.  Meldren's  clay,  one  half  mile  east  fi-om  Bell’s 
Mills.  Elastic  clay  ; lower  bench  of  deposit  at  Black  Lick 
Manufacturing  Company’s  Works.  See  HHHH,  p.  193. 

Comparatively  soft  and  brittle  ; somewhat  micaceous  ; 
greyish  black  and  pearl  grey. 

{808)  E.  J.  MeldreE s clay.,  one  half  mile  east  from  Bell’s 
Mills.  Hard  clay  on  top  of  Pottsville  Conglomerate.  Used 
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in  the  Black  Lick  Manufacturing  Company's  \Vorks.  See 
HHHPl,  p.  193. 

Hard,  brittle,  dark  grey. 

{810)  E.  Robinson's  clay,  opposite  Bolivar.  Hard  clay 
used  in  the  Bolivar  Clay  Works.  Clay  underlies  coal  bed 
“A.” 


Compact,  brittle,  bluish  black. 


Clearfield  County. 

{591) 

{592) 

{59S) 

Bilger. 

Bigler. 

Graham. 

Silica, 

44.050 

57.030 

Alumina, 

37.510 

29.100 

Protoxide  of  iron, 

.819 

1.107 

Titanic  acid, 

2.610 

1.840 

1.210 

Lime, 

.490 

.190 

Magnesia, 

.181 

.136 

Alkalies, 

.065 

.087 

Water,  Ac., 

15.210 

11.310 

100.294 

100.165 

100.170 

{591)  Bilger  clay,  one  mile  from  Curwensville. 

Compact,  pearl  grey  ; conchoidal  fracture. 

{592')  Ex-&ov.  Bigleds  clay,  about  one  mile  south-west 
of  Clearfield. 

Compact,  brittle  ; brownish  black.  Carries  considerable 
carbonaceous  matter. 

{593)  Hon.  Jas.  B.  Graham's  clay,  about  five  miles  from 
Clearfield. 

Compact,  brittle,  dark  grey  ; conchoidal  fracture. 

These  three  specimens  of  clay  were  forwarded  to  the  La- 
boratory of  the  Survey  by  the  late  Dr.  Robt.  AVilson,  Clear- 
field. 

Clinton  County.  {107) 

Queen's 
Run. 

Silica, 42.4-10 

Alumina,  ....  30.685 
Proto.xide  of  iron,  2.128 
Titanic  acid,  . . . 4.000 

Lime, 200 

Magnesia, 276 

Sulpliuric  acid,  . .820 

Alkalies, 71S 

Water, 13.370 

100.637 


{108) 

{1015) 

{106) 

{105) 

Queen's 

Queen's 

B'arrands- 

Farrands- 

Run. 

Run. 

ville. 

ville. 

63.180 

43.830 

42.180 

63.880 

23.700 

38.750 

38.960 

24.140 

1.200 

1.116 

.760 

1.600 

1.460 

1.430 

3.360 

.170 

.010 

.510 

.200 

.470 

.392 

.180 

.684 

.190 

— 

.010 

.158 

2.520 

1 341 

1.000 

2.952 

6.870 

13.620 

13.790 

6.770 

99.760 

100.489 

100.750 

100.384 
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{107)  Queen  s liun  loioer  Jire-cla  /j , Mine  No.  1,  three  and 
a half  miles  from  Lock  Haven,  on  Queen’s  Ran.  Hard 
clay.  Under  Coal  bed  “xi.” 

Hard  and  exceeding! y brittle  ; pearl  grey.  (H.  McCreath. ) 

{1C8)  Queen' s Run  lower  fire-clay^  3Iine  No.  2,  three  and 
a half  miles  from  Lock  Haven,  on  Queen’s  Run.  Hof  I clay. 
Under  Coal  bed  “H.” 

Comparatively  soft  and  brittle ; various  shades  of  light 
blue  and  bluish  grey.  (D.  McCreath.) 

{1015)  Queen' s Run  fire-clay^  three  and  a half  miles  from 
Lock  Haven. 

Analysed  by  John  M.  Stinson,  under  my  direction. 

{106)  Farrandsdille  Fire-brick  Work's  clay,  on  Lick 
Run,  one  inile  from  Farraudsville.  Hard  clay.  Under 
Coal  bed  “A.” 

Hard,  brittle;  pearl  grey.  (D.  McCreath.) 

{105)  Farrandsoille  Fire-brick  Work's  clay,  on  Lick 
Run,  one  mile  from  Farraudsville.  Sofl  clay.  Under  Coal 
bed  “i?.” 

Comparatively  soft ; compact ; pearl  grey.  (D.  McC.) 


§ 58.  3Iiscellaneous  C lays. 

The  following  are  the  analyses  of  some  clays  which  have 
not  been  classihed  geologically  : 


Maryland. 

N.  Jersey. 

N.  Jersey. 

{996a) 

{996b) 

{996c) 

Mt.  Savage. 

Woodbridge. 

Woodbridge. 

Silica,  

44.395 

43.090 

42.080 

Aluiiiina, 

38.558 

38.300 

38.826 

Proto.xide  of  iron,  . 

1 .OSO 

.900 

1.485 

Titanic  acid, 

1.530 

1.000 

1.640 

Lime,  

trace. 

.480 

.520 

Magnesia,  

108 

.310 

.277 

Alkalies, 

217 

.447 

.287 

Water, 

14.575 

15.120 

15.120 

100.493 

100.247 

100  235 

{996a)  Mount  Hacaye  fire-clay.  Union  Mining  Company, 
Mt.  Savage,  Maryland. 
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Pearl  grey  to  bluish  grey ; fracture,  uneven,  somewhat 
conchoiclal.  (S.  S.  H.) 

{996b)  Woodbridge  fire-clay^  New  Jersey.  Used  by 
Hyzer  & Lewellen  in  their  fire-brick  works  at  Philadelphia, 
(S.  S.  11.) 

{996c)  Woodbridge  dr  e-clay,  New  Jersey.  Used  by  Hall 
& Sons  in  their  works  at  Perth  Amboy,  N.  J.  (S.  S.  II.) 


Hayette  County. 

(1016) 

(1017) 

Soisson  <&  Glover. 

Wilgtcs. 

Silica, 

56.885 

57.430 

Alumina, 

28.250 

26.050 

Protoxide  of  iron, 

810 

1.629 

Titanic  acid, 

1.500 

1.330 

Lime, 

290 

.580 

Magnesia, 

136 

.980 

Alkalies, 

4.537 

Water, 

12.290 

7.890 

100  699 

100.426 

{1016)  Soisson  & Glomr"' s fire-clay  mine,  on  the  western 
slope  of  Chestnut  ridge,  Fa3"ette  county. 

{1017)  J.  8.  Wilgus’  clay,  near  Layton  station,  Payette 
county. 

The  above  analyses  were  made  by  J.  M.  Stinson,  under 
my  direction. 

Oreene  Co.  Somerset  Co.  Huntingdon  Co.  Warren  Co. 


(197) 

(461) 

(S47) 

(346) 

(958) 

Dunlap. 

Lohr. 

Oriskany. 

Oriskany. 

Lottsville. 

Silica 

64.600 

45.730 

73.900 

77.640 

65.120 

Alumina,  . . . 

17.842 

29.693 

13.070 

12.005 

15.939 

Protoxide  of  iron. 

4.885 

6.857 

6.100 

4.285 

5.464 

Titanic  acid,  . . 

— 

— 

not  determined. 

.750 

Lime, 

.040 

.440 

.060 

.140 

1.550 

Magnesia,  . . . 

1.336 

1.005 

.526 

.486 

1.848 

Alkalies,  . . . . 

3.059 

3.415 

.903 

1.678 

3.580 

Carbonic  acid,  . 

— 

— 

— 

— 

2.810 

Water, 

7.410 

12.860 

5.435 

3.923 

3.160 

99.172 

100.000 

100  000 

100.157 

100  251 

{197)  Dunlap  farm  clay , near  Glreensboro’ , Monongahela 
township,  Greene  county. 

Soft,  pearl  grevg  with  scales  of  mica.  (D.  McC.) 

(J5/)  Jonathan  Lohf  s clay,  between  Hooversville  and 
Stoystown,  Somerset  county.  See  HHH,  page  123. 

Soft,  unctuous  ; straw  yellow  color.  (D.  McC.) 
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{3Ii.7)  Oriskaiiy  sandstone  clay^  near  Lewistown,  on  the 
turnjhke  road  near  the  toll  gate  ; Huntingdon  connt^^  Up- 
per stratum. 

{34-6)  Oriskany  sandstone  clay,  near  Lewistown.  Lower 
stratum. 


{958)  Lottscille  clay,  from  a deposit  said  to  be  four  hun- 

dred  feet  thick,  in  the 

valley  of  the  Little 

Brokenstraw 

creek,  Warren  county. 

See  Report  HI. 

(lOlOa) 

(lOlOb) 

Lehigh  and  Northampton  Countien.  Sc/meider. 

Saucon  Iron  Co. 

Silica, 

53.170 

49.130 

Alumina,  (by  deduction,) 

23.431 

33.873 

Protoxide  of  iron,  .... 

5.400 

3.010 

Titanic  acid, 

1.250 

.190 

Lime, 

130 

.120 

Magnesia, 

.987 

Soda, 

1.228 

.526 

Potash, 

7.155 

.634 

Water, 

4.800 

11.500 

100.000 

100.000 

{1010a)  Clay  found  inside  of  an  ore-bomb  from  David 
Sclineider's  mine,  Lehigh  county. 

{lOlOl))  Clay  from  ore  of  Saucon  Iron  Co.'s  Wharton 
mine,  at  eighty  feet  l)elow  the  surface;  Northampton  county. 

The  above  analyses  were  made  by  J.  M.  Stinson,  under 
my  direction. 


§ 59.  Fire-bricks. 

The  pliysical  connection  of  the  standing  np  power  of  fire- 
bricks, witii  tlie  cliemical  composition  and  manufacture  of 
file  brick,  are  discussed  in  a special  report  (given  below)  by 
Mr.  Franklin  Platt,  on  the  basis  of  a series  of  tests  made 
in  an  experimental  shaft  furnace  at  Harrisburg. 

The  following  analyses  of  bricks  were  made  to  illustrate 
this  K,e2)ort ; and  they  are  therefore  given  here  without 
comment : 
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Clearfield.  Clinton.  Fayette.  Somerset. 

{997c)  {997b)  {lOOia)  {1005b) 

Clearfield.  Queen's  Run.  Maxwell.  Savage. 

Silica, 52.870  52.480  78.080  58.970 

Alumina, 40.280  40.650  17.890  32.969 

Sesquioxide  of  iron,  1.320  1.990  .970  1.970 

Titanic  acid,  ....  2.440  1.670  .810  1.620 

Lime, 1.410  .260  .560  .120 

Magnesia, 396  .299  .350  .503 

Alkalies, 980  2.790  2.115  1.277 


99.696  100.139  100.775  100.429 


{997c)  Clearfield  fir  e-bricTi^  Clearfield  county. 

{997h)  Queen' s Run  fire-hr iclc,  Clinton  county. 

{lOOJ^a)  Maxwell.,  Bradley  & Co.  fire-hrick.,  Diamond  Fire- 
brick Works,  Layton  station,  Pittsburgh  and  Connellsville 
R.  R.,  Fayette  county. 

{10051))  Savage  Fire-brick  Works,  Keystone  Junction, 
Somerset  county. 

The  above  analyses  were  made  by  S.  S.  Hartranft. 


Maryland.  N.  Jersey.  N.  Jersey.  Fayette  Co.,  Pa. 


{1004b) 

{998a) 

{1013) 

{1014) 

Mt.  Savage. 

Hall  & 

Hyzer  & 

Soisson  dt 

Sons. 

Lewellen. 

Glover. 

Silica, 

. 59.980 

71.550 

58.750 

65.240 

Alumina, 

. 36.009 

25.090 

36.790 

28  875 

Sesquioxide  of  iron. 

, 1.911 

1.280 

1.390 

2.710 

Titanic  acid,  . . . 

. 1.700 

1.050 

1.750 

1.670 

Lime, 

.100 

.650 

.110 

.090 

Magnesia, 

. trace. 

.364 

.301 

.338 

Alkalies, 

. 1.175 

.384 

.913 

1.312 

100.875 

100.368 

100.004 

100.235 

{100 Ifi)  Mount  Savage  fire-brick,  Union  Mining  Co.,  Mt. 
Savage,  Maryland.  (S.  S.  H.) 

{998a)  Hall  & Son's  Ho.  1 fire-brick,  Perth  Amboy,  N.  J. 
(S.  S.  H.) 

{1013)  Hyzer  & Leioellen's  fire-brick,  made  from  Wood- 
bridge  clay,  at  their  works  in  Pliiladelphia. 

{lOlfi)  Soisson  <£•  Glover' s fire-brick,  Connellsville. 


270  MM.  KEPORT  OF  PROGRESS.  A.  S.  McCREATII. 


Scotch  Fire-Bricks. 


{997a) 

{99Sb) 

{1004c) 

{998e) 

Heathery 

Gartcosh. 

Allen  <& 

Brown  <£ 

Knowe. 

Mann. 

Son. 

Silica, 

. 69.080 

58.830 

57.780 

58.010 

Alumina, 

. 34.170 

33.413 

34.829 

34.856 

Sesquioxide  of  iron, 

, 2.440 

5.280 

3.910 

3.424 

Titanic  acid,  . . . 

.930 

1.300 

1.400 

1.660 

Lime, 

.600 

.230 

.520 

.920 

Magnesia, 

.709 

.472 

.742 

.446 

Alkalies, 

2.355 

.757 

.680 

.300 

100.284 

100.282 

99.861 

99.616 

{997a)  Heathery  Knowe  fire-hricli.,  near  Glasgow,  Scot- 
land. 

{99Sb)  Gartcosh  fire-brick^  Scotland. 

{100 H)  Allen  & 3Iann' s fire-brick,  Govan,  near  Glasgow, 
Scotland. 

{998c)  R.  Brown  & Son' s fire-brick,  Paisley,  Scotland. 
The  above  analyses  were  made  by  S.  S.  Hartranft. 


Fire  Brick  Tests. 


Special  Report  by  Franklin  Platt.  1876. 


Some  of  the  fireclays  of  Clearfield  and  Jefferson  counties 
are  described  and  compared  on  pp.  118-131,  Report  H of 
the  Second  Geological  Survey  on  tlie  Clearfield  and  Jeffer- 
son district.  The  clays  of  Cambria  County  have  lieen  de- 
scribed in  the  Report  IITT  on  Cambria  and  Somerset  counties. 
It  having  been  determined  upon  that  the  Second  Geological 
Survey  would  institute  some  tests  of  the  standing  up  power 
of  some  of  the  best  known  firebricks,  under  instructions 
from  Prof.  Lesley,  Mr.  Chas.  A.  Young,  Aid.  was  requested 
to  observe  carefully  and  note  the  behavior  of  the  different 
bricks  in  the  test  furnace.  Mi*.  Young’s  description  of  the 
behavior  of  the  bricks  is  end)odied  in  the  chapter  below, 
much  of  it  in  his  own  language. 

The  ])lace  selected  for  the  test  was  the  trial  furnace  of 
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the  Hnrrisbnrg  Fire  Brick  Company,  at  Harrisburg,  the 
company  having  kindly  placed  their  furnace  at  the  service 
of  the  Survey.  To  Mr.  John  B.  Keefer,  Superintendent, 
and  to  the  foreman  of  the  works  also,  the  Survey  is  much 
indebted  for  skillful  and  cordial  assistance  in  the  experi- 
ment. 

The  test  furnace. 

The  bricks  were  tested  in  a small  shaft  furnace,  supplied 
with  a blast  through  an  eight  inch  pipe,  furnished  by  a fan 
of  thirty  inches  diameter,  making  tiftj’  revolutions  per 
minute. 

The  furnace  was  large  enough  to  test  two  bricks  at  a time, 
the  subjects  resting  directly  on  the  fuel,  anthracite  coal. 

Method  of  testing. 

The  bricks  were  kept  in  the  furnace  for  one  hour  and 
three  quarters,  at  the  end  of  which  time  the  furnace  began 
to  cool.  They  were  observed  several  times  during  the  pro- 
gress of  the  test  to  ascertain  any  alteration  in  condition  ; 
but  owing  to  the  glare  and  intense  heat  of  the  furnace,  lit- 
tle could  be  seen.  Steel  placed  in  the  furnace,  securely 
wrapped  in  clay  to  prevent  the  absorption  of  carbon,  melted 
in  fortv-tive  minutes  from  the  time  of  turning  on  the  blast. 
The  steel  was  of  the  kind  used  for  carpenter’s  chisels. 
There  was  no  pyrometer  attached  to  the  trial  furnace,  and 
the  exact  temperature  could  not  be  ascertained,  but  the 
bricks  were  always  subn)itted  to  a temperature  consider- 
ably higher  than  the  melting  jjoint  of  steel. 

Before  being  subjected  to  the  test,  the  bricks  were  heated 
on  the  tile  covering  of  the  furnace. 

After  coming  from  the  furnace  they  Avere  placed  in  the 
ash  jut  of  the  boiler. 


The  bricks  tested. 

In  securing  bricks  for  testing,  care  was  taken  to  see  that 
the  manufacturers  of  neai'ly  all  of  the  best  knoAvn  and  es- 
teemed bricks  AA'ere  afforded  an  oj)j)ortunity  to  forward 
specimens  for  examination.  Some  of  the  comjAanies  availed 
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themselves  of  the  opportunity,  and  tlie  test  included  rep- 
resentative bricks  from  many  of  tlie  great  fireclay  deposits 
of  the  State  of  Pennsylvaida,  and  several  from  other  States. 

The  bricks  tested  were  twenty-one  in  all,  coming  from 
the  following  works : 

1 brick,  Hyzer  & Lewellen,  Philadelpliia. 

1 “ Harrisburg  Fire  Brick  Company. 

2 “ Queen’s  Run,  Clin  ton  county;  1 brick,  made  of  hard 

clay,  and  1 of  half  soft  and  half  hard  clay. 

2 “ Clearfield,  Clearfield  county. 

1 “ “Savage  f)rick,”  Keystone  Junction,  Somerset 

county.  Pa. 

2 “ Layton  Station,  P.  & Conn.  R.  R.,  Maxwell,  Brad- 

ley & Co. 

1 “ S.  W.  Penn.  R.  R.,  Soisson  & Grlover,  “S.  W. 

Brick.” 


5 “ Union  Mining  Co.,  Mt.  Savage,  Maryland.  1 ordi- 

nary brick,  and  4 steel  bricks — “a.  c.  r.  ss.” 


2 “ A.  Hall  & Sons,  Perth  Amboy,  K.  Jersey. 


4 “ Scotch  Bricks — Gartcosh. 

R.  Brown  & Sons,  Paisley. 

Govan. 

Hea  theryknowe. 

Gartcosh  and  Brown  & Sons,  Paisley. 

The  first  bricks  tested  were  two  Scotch  bricks,  viz : the 
Gartcosh  and  the  11.  Brown  and  Sons,  Paisley. 

The  lower  edges  of  the  Gartcosh  brick,  those  on  the  side 
exposed  to  the  blast  and  resting  on  the  fuel,  were  rounded 
ill  places. 

The  edges  and  corners  of  the  Brown  & Sons'  brick  stood 
well,  but  the  bottom  gave  slightly  in  three  or  four  jilaces. 


Goran  and,  ITeatherylcnowe. 

Two  other  Scotch  bi-icks,  the  Goran  and  ITeatherylcnowe, 
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looked  so  broken  at  the  end  of  one  hour  and  a half  that 
they  were  withdrawn  at  that  time.  They  had  melted  badly, 
the  slag  of  the  two  forming  so  close  an  union  that  the  bricks 
could  not  be  separated.  At  least  one  half  of  the  bricks  had 
melted  ; portions  of  the  melted  matter  being  found  in  the 
ash  pit. 

The  upper  surface  and  edges  of  both  bricks  stood  mod- 
erately well,  but  tlie  Heathery knowe  exhibited  a wide  gap- 
ing crack  extending  through  the  entire  thickness  of  the 
brick. 


C lear field. 

Two  Clearfield  bricks  had  their  edges  slightly  rounded ; 
but  preserved  their  bottom  intact. 

Queenl  s Run. 

Two  Queen  s Run  bricks,  one  of  them  made  of  hard  clay 
and  one  of  half  hard  and  half  soft  clay,  presented  so  bad 
an  appearance  in  the  furnace  in  one  hour  and  thirty-five 
minutes  that  they  were  taken  out.  The  result  showed  that 
the  appearance  of  the  brick  in  the  furnace  was  too  deceitful 
to  have  any  reliance  placed  upon  it.  The  brick  of  hard 
clay  had  run  on  bottom  and  lower  edges. 

The  brick  containing  one  half  soft  clay  lost  one  of  its 
corners  by  cracking,  and  also  showed  cracks  through  its 
its  mass.  The  lower  edges  had  given  away  badly. 

Perth  Amboy,  A.  Hall  & Sons. 

Two  of  A.  Hall  & Son's  Perth  Amboy  bricks  were  tesled 
full  time. 

Their  lower  edges  showed  a slight  rounding,  though  it 
was  scarcely  perceptible.  The  bottom  glazed,  but  did  not 
melt.  There  were  a few  surface  cracks  visible. 

Mount  Savage,  Union  Mining  Company. 

Five  kinds  of  brick  w^ere  sent  by  the  Union  Mining  Com- 
pany of  Mount  Savage,  Maryland ; the  ordinary  firebrick 
and  bricks  of  four  different  kinds  for  steel  furnace  use. 

18  MM. 
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Tlie  quantity  of  silica  was  the  point  of  diJfference  in  these 
bricks. 

One  of  the  “steel  bricks,”  a,  and  the  ordinary  firebrick 
were  tested  together. 

The  lower  edges  of  the  latter  rounded,  and  showed  by 
lumps  that  fusion  had  taken  place  at  a few  points  on  the 
edges. 

The  top  edges  of  the  “ steel  brick”  a,  rounded,  and  the 
bottom  and  lower  edges  gave  badly. 

“Steel  bricks,”  c and  r,  sulfered  on  the  bottom  and 
lower  edges,  the  latter  turning  badly. 

“Steel  brick”  ss  suffered  worst,  the  bottom  and  lower 
edges  giving  away. 

Harrisburg  Firebrick  Works. 

A No.  1 brick  from  the  Harrisburg  Firebrick  Works 
showed  bottom  edges  slightly  rounded,  but  suffered  no  fur- 
ther. 

Keystone.,  Somerset  County. 

A brick  of  the  brand  “Savage,”  made  at  Keystone  Junc- 
tion., Somerset  county.,  Pennsylvania.,  had  scarcely  a sign 
of  rounding  on  the  bottom  edges  ; but  one  corner  gave  evi- 
dences of  having  been  softened  by  the  heat. 

Pldladelphia  Works.  Hyzer  & Lewellen. 

A brick  made  of  New  Jersey  clay  by  Messrs.  Hyzer  & 
Lewellen  of  Philadelphia  stood  the  test  best  of  all.  It 
came  from  the  furnace  glazed,  but  with  corners  and  edges 
sharp,  and  bottom  intact. 

South-west  Penn.  R.  R.  Soisson  & Glover. 

The  “S.  W.”  brick  made  by  Messrs.  Soisson  & Glover, 
three  miles  north  of  Connellsville,  Fayette  county.,  Penn- 
sylvania., on  the  line  of  the  South-west  Pennsylvania  rail- 
road, gave  a little  at  one  corner.  This  brick  is  made  from 
clay  from  the  deposits  on  the  Avest  flank  of  Chestnut 
Ridge,  and  behaved  the  best  of  all  the  bricks  made  fi-om 
native  clays  entirely. 
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Layton  Station,  Fayette  County. 

The  Diamond  firebrick  made  at  Layton  Station,  Fayette 
county,  Fennsylmnia,  by  Messrs.  Maxwell,  Bradley  & Co., 
from  clay  lying  on  the  Mahoning  Sandstone,  was  tested  in 
the  ordinary  way.  The  brick  is  made  for  use  in  Steel  W orks. 
Sand  is  mixed  with  the  clay. 

The  brick  in  each  case  cracked  entirely  through : but 
remained  angular  and  sharp  on  corners  and  edges. 

The  surface  which  rested  on  the  coal,  and  was  exposed 
to  the  blast,  remained  intact  and  hard. 

Second  Testing. 

All  the  bricks  which  had  stood  up  well  under  the  first 
tests  were  subjected  to  an  extraordinary  trial ; fresh  speci- 
mens, of  course,  being  used. 

The  bricks  were  allowed  to  remain  in  the  furnace  for 
an  hour.  Fresh  coal  was  then  put  on  so  that  the  brick  lay 
in  the  midst  of  a mass  of  ignited  fuel. 

The  blast  was  kept  up  for  an  hour  after  the  second  coal- 
ing. 

A Queen''  s Run  brick  had  one  end  melted. 

A Clearfield  brick  had  one  end  melted. 

The  Gartcosli  brick  melted  badly,  and  was  taken  from 
the  furnace  in  pieces,  some  few  of  which  only  retained  their 
identity,  the  rest  looking  like  furnace  slag. 

The  R.  Brown  & Sons,  Paisley,  brick  melted  badly  and 
cracked,  brealving  into  two  pieces.  Although  the  upper 
third  of  the  brick  preserved  its  form,  some  of  its  mass  had 
melted  and  run  out,  as  it  was  light  and  porous. 

The  S.  W.  brick  and  the  Mount  Saoage  brick  were  tested 
together.  Both  gave  at  one  end  ; but  the  Mount  Savage 
brick  also  melted  along  one  side. 

The  Harrisburg  brick  and  the  Mount  Savage  brick  were 
tested  together.  The  lower  half  melted  in  each  case,  and 
the  brick  broke.  The  fusion  however  did  not  extend  into 
the  untouched  portion  of  the  brick  as  in  the  case  of  the 
Paisley  brick. 

A Harrisburg  brick  of  the  brand  “P.  W.,”  made  from 
selected  Pennsylvania  and  New  Jersey  clays,  and  a ‘hS'. 
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TF.”  hr  'ick  were  tested  together.  A corner  and  an  edge  gave 
way  in  eacli  case  ; but  both  bricks  behaved  very  well  in  all 
other  respects. 

One  of  HalV s Perth  Amhoy  bricks  and  one  of  the  bricks 
made  by  Messrs.  Uyzer  & Lewellen  of  Philadelphia,  were 
tried  together. 

They  held  better  than  any  other  bricks  subjected  to  this 
test.  One  of  the  lower  short  edges  melted  in  each  case, 
but  not  to  any  great  extent,  the  fused  portion  not  extend- 
ing more  than  three  quarters  of  an  inch  into  the  brick. 

Of  the  two  the  Philadelphia  made  brick  held  the  better. 
This  brick  maintained  a strictly  first  class  character  through 
all  the  tests,  and  stood  No.  1. 

Such  is  the  brief  record  of  the  actual  behavior  of  the 
different  bricks  in  the  trial  furnace  as  noted  by  Mr.  Young. 

It  is  obvious  that  such  record  is  only  one  part  of  the 
material  needed  for  a discussion  of  the  relationship  between 
various  differences  in  chemical  composition  or  methods  of 
manufacture,  and  proportionate  increase  or  decrease  of 
standing  up  power. 

For  such  discussion  then  are  required  full  details  upon 
at  least  three  points,  viz : 

1.  Comi^lete  analyses  of  the  clay  and  bricks. 

2.  Method  of  manufacture  of  tiie  brick,  whether  the  clay 
is  perfectly  or  imperfectly  ground  up  and  mixed,  how  well 
burned,  &c. 

3.  Standing  up  power  tests. 

It  was  soon  apparent  that  to  make  the  examination 
properly  would  require  the  testing  of  many  more  speci- 
mens of  clay  and  bricks,  and  that  such  a mass  of  complete 
chemical  analyses  could  not  be  made  by  the  Laboratory  of 
the  Survey  except  by  postponing  other  work  which  called 
for  immediate  attention. 

Under  such  circumstances  it  was  resolved  to  leave  the 
work  as  it  stood,  without  completing  it  any  further  at  that 
time. 

The  Suiwey  Laboratory  (A.  S.  McCreath,  Chemist)  has 
now  analysed  all  of  the  bricks  tested,  and  they  are  included 
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in  tills  report  in  tlie  pages  just  preceding.  These  analyses 
were  specially  made  to  illustrate  these  tests. 

]\Ioreover,  in  the  course  of  the  ordinary  Survey  Reports 
upon  counties,  numerous  analyses  of  fireclays  had  already 
been  made  at  the  Laboratory,  taking  in  nearly  all  the  fire- 
clay deposits  from  which  these  tested  Pennsylvania  fire- 
bricks were  made.  Some  of  these  analyses  were  made  sev- 
eral years  ago  and  were  published  in  Report  M,  and  are 
now  reproduced  below  for  convenience  of  reference  in  con- 
nection with  the  analyses  of  the  firebricks  made  from  the 
same  clays,  and  the  result  of  the  tests  of  their  standing  up 
power. 

The  Queen’s  Run  fireclays  have  been  analysed  at  Harris- 
burg, by  A.  S.  McCreath,  and  showed 


Hard  clay. 

Soft  clay. 

Silica, 

42.440 

63.180 

Alumina, 

36.68.”) 

23.700 

Protoxide  of  iron, 

2.128 

1.200 

Titanic  acid, 

4.000 

1.460 

Lime, 

200 

.170 

Magnesia, 

276 

.470 

Alkalies, 

718 

2.520 

Sulphuric  acid 

820 

.190 

Water, 

13.370 

6.870 

100.637 

99.760 

The  Harrisburg  Fire  Brick  Works  use  the  Blue  Ball  fire- 
clay, fron*  Clearfield  county,  mixed  with  other  clays. 

*The  Blue  Ball  fireclay  shows  on  analysis : (S.  A.  Ford.) 


Upper  layer. 

Middle. 

Bottom. 

Silica, 

. . 42.700 

43.350 

44.550 

Alumina,  

. . 37.600 

37.550 

39.000 

Protoxide  of  iron, 

. . 2.385 

2.145 

1.440 

Titanic  acid, 

. . 2.500 

2.825 

1.700 

Lime, 

. . .112 

.084 

.028 

Magnesia, 

. . .270 

.234 

.072 

Alkalies, 

. . .730 

.235 

.530 

Water  and  organic  matter,  . 

. . 13.840 

14.170 

13.660 

100.137 

100.593 

100.980 

f The  Clearfield  fire  bricks  used  in  the  tests  are  from 
clay  which  analysed  as  follows  : (S.  A.  Ford.) 


* Report  H,  Second  Geological  Survey  of  Pennsylvania,  p.  121, 
t Report  II,  Second  Geological  Survey  of  Pennsylvania,  p.  123. 
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Silica, 

Alumina, 

Protoxide  of  iron,  .... 

Lime, 

Magnesia, 

Alkalies,  

Water  and  organic  matter. 


45.450 

30.125 

2.275 

.168 

.342 

1.200 

13.730 


99.380 

The  Woodbridge,  N.  J.,  fire-clays  are  given  lielow,  the 
analyses  being-  taken  from  Prof.  Cook’s  State  Greological 
Peport  of  New  .Jersey.*  These  analyses  are  of  especial  in- 
terest, since  the  Perth  Amboy  brick  of  A.  Hall  and  the 
firebrick  of  Hyzer  & Lewellen,  made  from  New  Jersey 
clay  also,  were  of  the  highest  rank  in  standing  up  power. 


Woodbridge  Fire-clays. 


1 

2 

3 

4 

5 

Alumina, 

40.14 

37.94 

36.49 

37.92 

35.95 

Silicic  acid,  (combined,) 

42.88 

44.26 

42.82 

42.40 

38.18 

Water, 

13.59 

14.10 

12.42 

14.60 

12.38 

Quartz  sand, 

.50 

1.10 

5.80 

1.41 

10.50 

Ferric  oxide,  . . 

.51 

.96 

.78 

1.05 

.96 

Magnesia,  . .... 

— 

.11 

.11 

— 

traces. 

Lime, 

.10 

— 

— 

— 



Potash,  . 

.41 

.15 

.45 

.35 

.37 

Soda,  

.08 

— 

— 

.37 

— 

Titanic  acid, 

1.42 

1.30 

1.12 

1.41 

1.61 

99.63 

99.92 

99.99 

99.51 

99.95 

1.  Longhridge  & Powers’  fire-clay,  Woodbridge. 

2.  Hampton  Cutter  & Son’s  fire-clay,  Woodbridge. 

3.  A.  Hall  & Son’s  fire-clay,  Woodbridge. 

4.  Wm.  H.  P.  Benton’s  fire-clay,  Wooodbridge. 

5.  Crossman  Clay  & Manufacturing  Co.’s  fire-clay,  north 
shore  of  Raritan  river. 

It  is  to  be  regretted  that  it  should  have  been  necessary 
to  make  this  examination  simply  a fragment  of  a full  in- 
quiry into  the  subject ; yet  fragmentary  though  it  be  it  is 
a step  in  the  right  course  of  investigation,  and  its  facts  re- 
main and  become  of  value  as  soon  as  the  subject  is  again 


*See  Report  on  Clays,  1878,  Geological  Survey  of  New  Jersey,  for  very 
complete  details  of  New  Jersey  clays. 
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pursued.  And  imperfect  as  the  facts  may  be,  it  will  be 
found  that  an  examination  of  the  analysis  of  the  clay, 
the  resultant  brick  therefrom,  and  the  behavior  of  that 
brick  in  the  test  furnace,  will  be  of  some  interest  and  value 
to  all  persons  interested  in  firebrick  tests. 


CHAPTER  Y. 

Analyses  of  Zinc  and  Lead  Ores. 

§6'6*.  Zinc  ami  Lead  Ores. 

In  the  interior  valleys  of  Pennsylvania  considerable  quan- 
tities of  zinc  and  lead  ore  have  been  found  in  the  Siluro- 
Cambrian  limestones.  The  principal  localities  are  near 
Bethlehem  in  Northampton  county,  Landisville  in  Lan- 
caster county,  and  Sinking  Valley  in  Blair  countjL 

Isolated  masses  of  galena  occur  in  crevices  in  these  lime- 
stone formations  throughout  the  entire  range  of  the  great 
valley,  from  Newburgh  on  the  Hudson,  to  Chattanooga  in 
Tennessee. 

The  ores  of  Sinking  Valley  will  be  fully  described  by  Mr. 
Franklin  Platt,  in  his  forthcoming  report  on  Blair  county  ; 
and  those  of  Lancaster  county  are  best  described  in  Prof. 
Frazer’s  report  CCC. 


Blair  County. 

{lOOS) 

(999) 

Borie  & Fleck. 

Keystone. 

Sulphide  of  lead, 

. . 7.10 

18.37 

Sulphide  of  zinc, 

. . 62.24 

76.98 

Carbonate  of  zinc, 

. . 6.66 

none. 

Sulphate  of  baryta,  , . 

. . 12.98 

none. 

Oxide  of  iron  and  alumina, 

. . 2.98 

1.90 

Carbonate  of  lime, 

. . 1.70 

.05 

Carbonate  of  magnesia,  ...  ... 

. . 1.85 

.17 

Water,  

.27 

Silica, 

1.67 

100.21 

99.41 

Metallic  lead, 

15.91 

Metallic  zinc, 

51.63 
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{1002)  Between  Bor le  & Fleck' s farms,  about  six  miles 
south-west  of  Birmiiigluim,  Blair  county. 

Specimen  consisted  of  a rather  compact  and  fine-grained 
ore,  being’  a mixture  of  galena,  zinc  blende  and  smithson- 
ite  ; the  latter  for  the  most  j)art  granular,  showing  separa- 
tion in  laminae.  A previous  analysis  of  this  specimen  gave 
— metallic  lead,  6.22  ; metallic  zinc,  45.36 — the  latter  deter- 
mination being  made  by  David  McCreath  ; the  others  by 
myself. 

{999)  Keystone  Zinc  Co.' s mines,  near  Birmingham,  Sink- 
ing Valley,  Blair  county. 

Tlie  specimen  (boulder)  of  an  exceedingly  compact  and 
fine  grained  structure,  consists  of  a mixture  of  galena  and 
zinc  blende. 

Blair  County. 


(817b) 

(792) 

(79S) 

(794)  (817a) 

Borie. 

Fleck. 

Fleck. 

McMullin.  McMullin. 

Metallic  lead,  . 

. 5.99 

14.48 

11.95 

.34  .39 

Metallic  zinc,  . 

. 36.12 

9.31 

28.16 

41.17  42.87 

{817b)  Beep  shaft  on  Borie  property,  about  six  miles 
south-west  from  Birmingham,  Sinking  Valley,  Blair  county. 

{f92)  Fleck' s farm,  about  six  miles  south-west  from  Bir- 
mingham, Sinking  Valley,  Blair  county. 

{793)  Fleck's  farm;  specimen  from  min. 

{79Jh}  IlcMiillin' s farm,  three  and  a half  miles  south-west 
from  Birmingham  station.  From  shaft. 

{817a)  JIcMallin' s farm,  near  Sinking  Valley  P.  0. 

Blair  County. 

(790)  (817c)  (796)  (795) 

Dickson.  Sinking  Valley.  Tatham.  Snyder. 
Metallic  lead,  . 5.86  .24  13.96  25.80 

Metallic  zinc,  . 30.40  18  22  37.01  32.97 

{790)  Blcksonfarm,  one  mile  south-west  from  Birming- 
ham, Sinking  Valley,  Blair  county. 

{817  c)  Tioo  and  a half  miles  from  Sinking  Valley  P.  0., 
Blair  county. 

{796)  Tatham' s shaft.  Sinking  Valley,  Blair  county. 

{795)  S.  Snyder' s farm,  three  miles  west  from  Woodberry, 
Bedford  county.  Surface  ore. 
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Fayette  County. 

{801a)  {801b)  {801c)  {801d)  {801e) 

Victor  Hollow. 


Metallic  lead,  . . .129  .129  .200  .321  .307 

Metallic  ziiic.,  . . .016  .064  .024  .842  3.370 

Specimens  of  sandstone  (Pocono)  more  or  less  impregnated 
with  galena  and  zinc  blende  ; from  Victor  Hollow,  a tribu- 
tary of  Georges  Creek,  in  Georges  township,  Payette  county. 
See  Prof.  Stevenson’s  Report  KKK,  p.  240, 


I 


CHAPTER  VI. 

Analyses  or  Limestones. 

Limestones  of  the  Coal  Measures. 

The  number  of  limestones  in  the  Coal  Measures  is  very 
great ; for  almost  every  coal  bed  is  connected  with  a lime- 
stone bed.  There  is  some  obscure  law  in  obedience  to 
which  deposits  took  place  in  the  following  order : first, 
limestone  or  calcareous  shale  ; then,  more  or  less  imme- 
diately above  it,  fire-clay  or  argillaceous  shale ; and  then 
coal.  This  order  is  sometimes  broken  by  the  interposition 
of  some  non-calcareous  stratum  between  the  limestone  and 
fire-clay  ; and  occasionally  by  the  actual  superposition  of 
coal  on  limestone ; but  so  usual  is  the  arrangement  that  the 
carboniferous  limestones  have  received  names  from  the  coal 
beds  overlying  them. 

The  exceptions  are:  1.  The  limestones  of  the  Upper  Bar- 
ren Measures ; 2.  The  Great  Limestone  of  the  Upper  Pro- 
ductive ; 3.  The  Crinoidal  Green  Limestone,  in  the  middle 
of  the  Barren  Measures  ; 4.  The  Fossiliferous  Black  Lime- 
stone, lower  in  the  same  ; 5.  The  Johnstown  Cement  bed; 
and  6.  The  Ferriferous  Limestone,  both  of  them  in  the 
Lower  Productive  Coal  Measures. 

The  Mercer  Limestones,  in  the  Conglomerate  No.  XII, 
are  named  affer  the  Mercer  Coals,  but  overlie  them ; although 
the  intervals  are  very  small,  and  an  overlying  coal  is  some- 
times added  to  the  group. 
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The  limestones  of  the  Manch  Chunk  Red  Shale  Forma- 
tion, No.  XI,  (the  Mountain  Limestone  of  Southern  Penn- 
sylvania, Yii'ginia  and  Kentucky,  and  the  equivalents  of 
the  lower  limestones  of  the  Mississippi  river)  lie  beneath 
the  Conglomerate  Series,  and  are  really  the  lowest  recog- 
nized Carboniferous  limestones. 

The  following  list  will  be  serviceable.  It  commences  with 
the  highest  known  Carboniferous  (Permian)  limestone  -in 
Greene  county  and  descends  to  the  lowest,  the  limestone  of 
XI,  and  includes  the  principal  limestones  of  the  series : 

Greene  County  Group. 

Thickness  in  feet. 


Limestone  No.  XIV, 8' 

“ No.  XIII,  4' 

“ No.  XII, 10' 

“ No.  XI, 2'  6" 

“ No.  X, 2'  6" 

“ No.  1X6, 3' 

“ No.  IXa, 15' 

“ No.  VIII, 5' 

“ No.  VII, 2'  6" 

Washington  County  Group. 

Washington  Upper  Limestone  No.  VI, 30' 

Limestone  No.  V, 5' 

Washington  Middle  Limestone  No.  IV, 15' 

Limestone  No.  Ill, 8' 

Washington  Lower  Limestone  No.  II, 20' 

Limestone  No.  16,  20' 

Limestone  No.  la,  8' 

Thickness  of  rocks  1000' ; of  limestone, 158' 

Upper  Productive  Coal  Measures. 

WaynesbnrgLimestone,  5' 

r top  member 18' 

Uniontown  or  Great  Limestone,  < Shale  60', 

( lower  member, 55' 

Sewdekley  Limestone,  18' 

Redstone  Limestone, 10' 


Thickness  of  rocks,  460';  of  limestone. 


106' 


Loiver  Barren  Measures. 


Pittsburgh  Low'er  Limestone, 
Elk  Lick  Limestone,  .... 

Berlin  Limestone, 

Coleman  Limestone,  . . . 

Philson  Limestone, 


12' 

1 5' 

8' 

• Somerset  county,  g, 


WASIIIiSrGTOjSr  upper  limestone. 
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Lower  Productive  Coal  Measures. 


Freeport  Upper  Limestone. 

Freeport  Ijower  Limestone. 

Kittanning  Upper  Limestone,  or  Johnstown  Cement  Bed. 
Ferriferous  Limestone,  maximum, 


20' 


very  thin, 
very  tliin. 


No  thickness  can  be  assigned  to  this  last  group,  because 
of  their  wide  extent  and  extreme  variability.  The  thick- 
nesses of  the  Upper  Barren  Measure  Limestones  are  also 
greater  to  the  west  than  to  tlie  east. 

These  strata  are  of  every  kind ; silicious,  argillaceous, 
ferruginous,  ferriferous,  fossilifei’ous,  non-fossiliferous, 
black,  green,  grey,  blue,  and  white,  as  the  examples  analysed 
will  affirm  ; and  some  of  them  are  as  magnesian  as  the 
Magnesian  Limestones  of  No.  II;  and  carbonate  of  mag- 
nesia is  found  in  all  of  them. 


§ 61.  Washington  Upper  Limestone. 


The  Washington  Upper  Limestone  occurs  in  the  Upper 
Barren  Measures  sometimes  thirty  feet  thick.  It  is  usually 
divided  into  several  layers.  The  uxiper  jiart  is  quite  slaty 
and  is  blue  on  the  freshly  exposed  surface  ; the  middle  layers 
are  dark,  almost  black,  and  frequently  mottled  with  drab. 
They  are  exceedingly  brittle  and  yield  a limestone  of  good 
quality.  The  lower  part  is  ordinarily  of  a light  flesh  color, 
and  in  point  of  purity  is  scarcely  inferior  to  the  middle 
portions.  (K,  ji.  46.) 

Its  thickness  varies  from  six  to  thirty  feet,  being  greatest 
in  the  central  portions  of  Washington  county. 

In  Greene  county  it  has  been  everywhere  identified  ex- 
cept in  the  Fish  Creek  region.  The  thickness  is  from  four 
to  eight  feet.  Only  one  specimen  of  it  has  thus  far  been 
analysed. 
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{129') 

Washington  County.  Washington. 

Carbonate  of  lime, 72.866 

Carbonate  of  magnesia, 3.813 

Oxide  of  iron  and  alumina 2.929 

Sulphur, .155 

Phosphorus,  .061 

Insoluble  residue, 17.380 


{129)  Washington  Upper  limestone.,  from  opening  one 
mile  east  of  Wasliingteii,  at  tunnel  on  Hempfield  railroad 
extension,  Washington  county.  From  the  middle  of  the 
lied.  See  Report  K,  pp.  46,  388. 

Hard,  compact ; bluish  grey,  with  conchoidal  fracture. 
(D.  McC.) 


§ G2.  Uniontown  or  Great  Limestone. 

This  limestone  bed  lies  in  the  Upper  Productive  Coal 
Measures  between  the  Uniontown  and  Sewickley  coal  beds. 

On  the  Monongahela  river  it  occurs  in  two  divisions,  sep- 
arated by  sandstone  or  shale  ; the  top  member  being  about 
fifteen  feet  thick,  and  the  lower  member  fifty-five  feet  tliick. 

The  upper  division  lies  directly  under  the  Uniontown 
coal,  and  is  readily  distinguished  by  its  bright  buff  color. 
It  exists  at  many  localities  in  Greene  and  Washington 
counties,  but  has  not  been  identified  in  Allegheny  county. 

The  lower  division  is  found  along  the  Monongahela  river 
Avherever  its  horizon  is  exposed,  excejit  in  north-eastern 
Allegheny  county.  (K,  p.  64.)  The  character  of  the  rock  is 
variable,  the  lower  portion  being  more  or  less  magnesian. 
This  part  is  employed  for  the  manufacture  of  cement  at 
many  places,  and  is  available  throughout  eastern  Wash- 
ington county. 

It  is  the  more  persistent  part  of  the  mass,  and  has  been 
identified  in  Allegheny  county,  on  the  Pittsburgh  and  Steu- 
benville pike.  Near  Pittsburgh  it  seems  to  be  altogether 
Avanting. 

O 

In  Ohio,  north  from  the  Central  Ohio  railroad,  the  lower 
division  varies  in  thickness  from  0'  to  75',  and  rests  directly 
on  the  Sewickley  coal. 
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In  'West  Virginia  it  thins  ont  quite  rapidly,  and  on  the 
Parkersburg  branch  of  the  Baltimore  and  Ohio  railroad  it 
is  represented  by  only  some  thin  argillaceous  limestones, 
while  at  twenty  miles  further  south  no  trace  of  it  exists. 
(K,  p.  65.) 

In  the  Salisbury  basin  in  Somerset  county  the  Uniontown 
limestone  is  worked  at  numerous  places.  It  lies  one  hun- 
dred and  sixty  feet  above  the  Pittsburgh  coal,  and  is  so  reg- 
ular that  it  may  be  found  wherever  its  horizon  is  exposed. 

In  the  Saltzburg  basin  in  Indiana  county  this  limestone  is 
exposed  on  Elder’s  Ridge,  where  it  exists  as  several  layers 
separated  by  variable  intervals  of  shale,  the  whole  deposit 
being  over  twenty-five  feet  thick.  (HHHH,  p.  271.) 

The  following  analyses  will  represent  the  average  char- 
acter of  the  limestone  : 


WasAinffton  County. 


(^132) 

{ISO) 

(131) 

(133) 

Upyter 

layer. 

Middl, 

layer. 

BottOTP 

Layer. 

Shaner. 

Carbonate  of  lime,  .... 

68.837 

48.823 

47.080 

47.750 

Carbonate  of  magnesia.  . 

14.649 

20.621 

28.528 

30.943 

Carbonate  of  iron,  .... 
Alumina, 

^ 3.306 

( 3.625  { 

X 3.523  S 

7.511 

5.608 

Sulphur, 

.097 

.203 

.069 

.126 

PlK'sphorua, 

.049 

.051 

.127 

.015 

Insoluble  residue,  .... 

13.300 

22.520 

15.750 

14.920 

{132)  Great  Limestone.,  lower  division,  upper  layer,  one 
mile  north  of  Cannonsburg.  See  Report  K,  pp.  64,  388. 

Very  hard  and  compact ; conglomerate  like,  bluish  grev. 
(D.  McC.) 

{130)  Great  Limestone,  lower  division,  middle  layer,  one 
mile  north  of  Cannonsburg. 

Conqiact ; structure,  somewhat  slatv  ; color,  bluish  grev. 
(D.  McC. 

{131)  Great  Limestone,  lower  division,  bottom  layer,  one 
mile  north  of  Cannonsburg. 

Hard,  compact,  unctuous;  pearl  grey.  (D.  McC.) 

{133)  Great  Limestone,  eight  miles  from  Washington, 
Somerset  township,  on  property  of  Dr.  Shaner. 

Hard,  brittle,  unctuous,  pearl  grey.  (D.  McC.) 
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Somerset  County. 


cm 

(540) 

Keystone. 

Saylor  Hill. 

Carbonate  of  lime, 

72.623 

85.732 

Carbonate  of  magnesia, 

12.614 

5.098 

Carbonate  of  iron, 

2.239  ^ 

2.871 

Alumina, 

972  S 

Sulphur, 

. 159 

.104 

Phosphorus,  

005 

.037 

Insoluble  residue 

9.180 

6.220 

{^4-8)  Keystone  Goal  and  Manufacturing  Co.' s quarry., 
two  and  a half  miles  south-west  of  Meyersdale.  See  HHH, 
p.  93. 

Hard,  compact,  bluish  grey.  (D.  McC.) 

ifljO)  Saylor  Hill  quarry.,  three  quarters  of  a mile  west 
from  Meyersdale.  See  HHH,  pp.  92,  94. 

Compact,  line  grained,  brittle,  bluish  grey.  (D.  McC.) 


§ 63.  SeioicJdey  Limestone. 

This  is  the  Fishpot  Limestone  of  Prof.  Stevenson’s  Re- 
ports K and  KK,  underlying  the  Sewickley  coal  at  an  in- 
terval of  about  fifteen  feet.  It  varies  considerably  in  thick- 
ness, reaching  its  maximum  on  Redstone  creek,  Fayette 
county,  where  it  is  thirty  feet  thick  and  of  excellent  qual- 
ity. 

At  the  southern  end  of  the  Blairsville  basin  this  lime- 
stone is  thin  and  of  inferior  quality  ; but  northwards  it 
grows  thicker  and  improves  in  qualitjq  so  that  in  N'orth 
Union  townshij),  Fayette  county  it  is  quarried  for  use  as  a 
flux. 

In  Dunbar  township  it  is  irregular  ; and  northward  from 
the  Youghiogheny  river  its  occurrence  is  uncertain,  the 
rock  being  present  at  some  localities  and  absent  at  others 
in  the  immediate  vicinity.  (KK,  p.  45.) 

In  the  Greensburg  basin  in  Ilemptield  township  it  is 
probably  represented  by  the  limestone  seen  on  the  railroad, 
at  sixty  feet  above  the  Pittsburgh  coal  bed,  with  a thick- 
ness of  twenty  feet. 

At  New  Geneva  it  is  ten  feet  thick;  on  the  Redstone 
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Creek  thirty  feet,  and  of  such  excellent  quality  that  it  is 
the  chief  source  of  lime  for  all  purposes.  (KK,  p.  46.) 

In  South  Huntingdon  township,  Westmoreland  county, 
it  is  fully  twenty  feet  thick,  and  of  great  purity. 

In  the  Blairsville  basin,  in  Indiana  county,  it  caps  the 
Coleman  Knob  overlooking  the  valley  of  Black  Lick.  It 
yields  an  abundant  supply  of  excellent  limestone.  (HHHH, 
p.  159.) 

In  the  Salisbury  basin  in  Somerset  county  it  has  been 
mined  five  feet  thick,  and  divided  into  two  layers,  the  upper 
one  being  fossiliferous. 

The  average  character  of  the  Sewickley  limestone  is 
shown  by  the  following  analyses  : 


Fayette  County.  (4.I) 

Oliphant. 

Carbonate  of  lime, 80.647 

Carbonate  of  magnesia, 2.217 

Carbonate  of  iron,  1.657 

Bisulphide  of  iron, 1.125 

Alumina, 543 

Sulphuric  acid,  . 052 

Phosphoric  acid, 066 

Water, 1.010 

Carbonaceous  matter, 1.250 

Insoluble  residue, 10.770 


99.337 


{4-1)  Oliphant  Furnace  quarry.^  Ceorges  township,  Fay- 


ette county. 


Compact,  minutely  crystalline  ; 
dark  blue. 

spotted  with 

pyrites  ; 

Somerset  County. 

{5S8) 

{539) 

Hayes. 

Saylor  Hill. 

Carbonate  of  lime, 

....  74.803 

69.160 

Carbonate  of  magnesia, 

....  6.734 

15.535 

Carbonate  of  iron, 

....  5.282 

3.935 

Alumina,  

....  1.548 

1.306 

Sulphur, 

052 

.016 

Phosphorus, 

070 

.017 

Insoluble  residue, 

....  11.510 

9.730 

• {538)  J.  M.  Hayes'  quarry.,  one  mile  north  of  Salisbury. 
See  Report  HHH,  p.  92. 

Hard,  brittle;  bluish  grey.  (D.  McC.) 


288  MM.  REPORT  OF  PROGRESS.  A.  S.  McCREATII. 


{539)  Saylor  Hill  quarry^  three  fourths  of  a mile  west 
from  Meyersdale. 

Compacl,  brittle;  yellowish  grey.  (D.  McC.) 


Indiana  County. 


Carbonate  of  lime,  .... 
Carbonate  of  inagaiesia, 
Oxide  of  iron  and  alumina, 

Sulphur,  

Phosphorus, 

Insoluble  residue,  .... 


{,773) 

R.  Smith. 
79.821 
3.601 
3 020 
.117 
.018 
12.160 


{772)  Roherl  Smith's  quarry^  at  Smith’s  Station,  two 
miles  north  north-east  from  Blairsville.  See  Report  HHHH, 
p.  159. 

Compact,  brittle ; sparkling  with  cal  cite  ; bluish  grey, 
with  irregular  fracture.  More  or  less  stained  with  iron 
oxide. 


§ 6]^.  Redstone  Limestone. 

This  limestone,  when  present,  directly  underlies  the  Red- 
stone coal  bed.  Its  occurrence  is  very  irregular,  and  its 
character  very  variable. 

It  is  rarely  present  in  the  Salisbury  basin,  but  is  persist- 
ent in  the  Blairsville  trough. 

On  Redstone  creek  and  thence  northward  to  the  Yough- 
iogheny  river,  it  is  thick  and  is  quarried  for  use  as  a flux 
at  the  furnaces.  Northward  from  the  Youghiogheny  it  be- 
comes irregular  and  impure. 

In  East  Huntingdon  townsni}),  Westmoreland  county,  it 
is  very  ferruginous.  . 

In  the  Greensburg  trough  this  limestone  is  not  present. 
See  Report  KK,  p.  48. 

It  is  extensively  quarrie-d  in  the  south  end  of  the  Salis- 
bury basin  in  Somerset  county,  where  it  is  fully  ten  feet 
thick.  See  IIHII,  p.  62. 

The  following  analyses  will  show  the  character  of  the 
limestone  at  two  localities  : 
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Fayette  County, 

(594) 

Lemont  furnace. 

Carbonate  of  lime 

Carbonate  of  magnesia,  . , 

17.711 

Carbonate  of  iron, 

....  5.178 

Alumina,  

812 

Sulphur, 

080 

Phosphorus, 

048 

Insoluble  residue, 

....  9.460 

Somerset  County, 

(404) 

Beechy. 

86.625 

6.152 

1 1.825 

.093 

.023 

4.040 


{594)  Lemont  Furnace  quarry,,  three  miles  north-east 
from  Union  town,  Fayette  county. 

Hard  and  brittle  ; sparkles  with  calcite  ; pearl  grey,  with 
conchoidal  fracture. 


{4GF)  Manasses  J,  Beechy’'  s quarry,,  two  and  one  half 
miles  south-west  of  Salisbury,  Somerset  county. 

Minutely  crystalline ; pearl  grey,  with  conchoidal  frac- 
ture. 


§ 65,  Pittsburgh  Limestone, 

This  limestone  underlies  the  Pittsburgh  coal  at  an  inter- 
val of  about  twenty  feet.  It  has  a wide  range  throughout 
south-western  Pennsylvania,  and  extends  eastward  across 
the  Allegheny  Mountain  into  the  Cumberland  basin  of 
Maryland,  showing  also  in  the  Salisbury  basin  in  Somerset 
county. 

The  following  are  two  analyses  of  this  limestone  : 


Indiana  County, 


Carbonate  of  lime,  . . . . 
Carbonate  of  magnesia,  . . 
Oxide  of  iron  and  alumina, 

Sulpliur, 

Phosphorus,  

Insoluble  residue, 


(764) 

A,  H,  Fulton, 
. , 82.768 

, . 2.875 

. . 2.830 

. . .156 

. . .011 
. . 10.327 


{764)  A.  H.  Fulton' s quarry,  at  West  Lebanon. 
Generally  compact  and  brittle,  with  irregular  fracture 
and  bluish  grey  color.  Seamed  with  bluish  black  lime- 
stone. 


19  MM. 
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Fayette  County. 

(595) 

Lemont  furnace. 


Carbonate  of  lime,  87.868 

Carbonate  of  magnesia, 1.733 

Carbonate  of  iron, 1.914 

Alumina, 135 

Sulphur, 106 

Phospliorus, .050 

Insoluble  residue, 7.360 


{695)  Lemont  Farnace  quarry.,  three  miles  north-east  of 
Uniontown. 

Comparatively  soft  and  brittle,  with  very  irregular  frac- 
ture and  bluish  grey  color. 


§ 66.  Little  Pittshurgh  Limestone. 

This  limestone  lies  in  the  Lower  Barren  Measures  almost 
immediately  underneath  the  Little  Pittshurgh  coal  bed 
and  seems  to  have  a range  co-extensive  with  the  coal.  It 
is  usually  not  of  much  economic  importance ; but  in  the 
Salisbury  basin  of  Somerset  county  it  is  a persistent  lime- 
stone averaging  four  to  five  feet  in  thiclvness. 

The  following  analysis  shows  its  character  in  that  locality : 

Somerset  County. 

(452) 

Flickinger. 


Carbonate  of  lime, 64.706 

Carbonate  of  magnesia, 2.156 

Carbonate  of  iron, 4.274 

Alumina, 1.700 

Sulplmr, 2.431 

Phosphorus, 751 

Carbonaceous  matter, 2.602 

Insoluble  residue, 20.660 


{1^.62)  S.  S.  Flicliengef  s limestone  quarry.,  two  and  a half 
miles  north  of  Salisbury.  Fifty  feet  below  Pittsburgh  Coal 
bed.  See  HHH,  pp.  74,  75. 

Compact ; exceedingly  brittle  ; structure  somewhat  slaty  ; 
color,  dark  bluish  grey.  Carries  considerable  coaly  matter 
and  a large  amount  of  iron  pyrites. 
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§ 67.  Elk  Lick  Lbnestone. 

In  the  Salisbury  basin  in  Somerset  county,  the  Elk  Lick 
Limestone  is  opened  and  worked  at  several  localities.  It 
averages  fully  six  feet  in  thickness  and  is  of  good  quality. 
It  is  usually  separated  into  two  layers,  the  lower  one  being 
quite  argillaceous.  See  HUH,  p.  72. 

Limestone  is  found  underlying  the  Elk  Lick  Coal  in  va- 
rious places  in  Westmoreland,  Fayette,  Indiana,  Allegheny, 
Butler  and  Beaver  counties.  See  Report  KK,  pp,  304,  349  ; 
HHHH,  p.  32,  &c. ; Q,  pp.  164,  168: 

Somerset  County. 


{S80') 

(537) 

(427) 

p.  a.  c.  <&  I.  Co. 

Yoder. 

Berkey. 

Carbonate  of  lime,  . . . 

. . . . 90.803 

55.589 

89.522 

Carbonate  of  magnesia,  . 

. . . . 2.738 

14.224 

5.327 

Carbonate  of  iron,  . . . . 

^ 1.986^ 

6.835 

1.812 

Alumina, 

2.886 

.2-24 

Sulphur, 

084 

.185 

.245 

Phosphorus,  

048 

.032 

.016 

Insoluble  residue,  . . . 

. . . . 3.740 

19.800 

2.500 

(380)  Pittsburgh  Coal,  Coke  & Iron  Co.'^s  quarry,  three 
quarters  of  a mile  north  of  Ursina.  See  Report  IIIIII,  p. 
259. 

Exceedingly  compact  and  fine-grained  ; bluish  grey,  with 
conchoidal  fracture.  (D.  McC.) 

(537)  Elias  Yodefs  quarry,  one  mile  west  from  Meyers- 
dale. 

Hard,  compact;  bluish  grey.  (D.  McC.) 

(Y37)  Peter  O.  Berkey' s quarry,  near  Jenner  Cross  Roads. 
Compact ; bluish  grey,  with  conchoidal  fracture.  (D. 
McC.) 


§ 68.  Freeport  Upper  Limestone. 

This  limestone  lies  at  an  interval  of  a few  feet  below  the 
Freeport  Upper  Coal,  in  the  Lower  Productive  Measures. 

In  the  Ligonier  basin  in  Indiana  county,  it  is  a persist- 
ent stratum  averaging  fully  six  feet  in  thickness  and  yield- 
ing an  abundant  supply  of  excellent  lime.  (IIHIIII,  p.  72.) 
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On  Loyalhanna  creek  in  Westmoreland  county,  it  is  five 
feet  thick ; and  on  the  Conemangh  it  averages  from  three 
to  five  feet. 

Tlironghont  the  whole  of  the  Wilmore  snb-basin  in  Cam- 
bria comity,  it  is  present  at  an  interval  of  about  twenty 
feet  below  the  Freeport  Upper  Coal. 

The  average  character  of  the  limestone  is  shown  by  the 
following  analyses : 

Indiana  County. 


(761)  (773)  (771)  (774)  (769) 

Brown.  Qroft.  Hazlett.  Griffith. Livengood. 


Carbonate  of  lime,  . . . 

84.125 

84.407 

89.821 

72.264 

54.768 

Carbonate  of  magnesia,  . 

5.198 

2.800 

1.801 

6.493 

8.627 

Oxide  of  iron  and  alumina 

, 3.220 

2.120 

1.700 

4.190 

6.930 

Sulphur, 

.073 

.188 

.133 

.068 

.112 

Phosphorus,  

.014 

.018 

.027 

.029 

.017 

Insoluble  residue,  . . . 

6.021 

9.150 

5.430 

14.980 

27.230 

'6T)  Rev.  S.  Brown's  quarry^  one  and  a half  m 

iles  south 

west  from  Five  Points. 

Compact,  brittle  ; sparkles  with  calcite  ; bluish  grey,  with 
siib-conchoidal  fracture. 

(773)  Gi'oft  Brothers'  quarry.,  one  mile  east  of  Chambers- 
ville.  See  Report  HHHH,  p.  254. 

Compact,  brittle ; dark  bluish  grey,  with  irregular  frac- 
ture. 

(77i)  8.  C.  Hazlett' s quarry.,  two  miles  south  of  Jack- 
sonsville. 

Compact,  brittle  ; bluish  grey,  with  sub-conchoidal  frac- 
ture. 

(774)  B).  R.  Griffith' s quarry.,  one  and  a half  miles  north 
north-east  from  Homer. 

Compact,  brittle ; dark  bluish  grey,  with  irregular  frac- 
ture. Emits  a strong  argillaceous  odor  when  breathed  upon. 

{769)  G.  Livengood' s quarry.,  three  miles  east  south-east 
from  Blairsville. ' (HHHH,  p.  179.) 

Compact,  brittle ; bluish  grey,  with  irregular  fracture ; 
sparkles  with  calcite.  Specimen,  more  or  less  stained  with 
iron  oxide,  emits  a strong  argillaceous  odor  when  breathed 
upon. 
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Westmoreland  County. 


{yes') 

{948) 

Wining  cfe  Cuisan. 

Kier  Bros. 

Carbonate  of  lime, 

91.982 

94.643 

Carbonate  of  magnesia,  . . . 

1.664 

1.144 

Oxide  of  iron  and  alumina. 

1.520 

2.720 

Sulphur, 

091 

.028 

Phosphorus, 

012 

.015 

Insoluble  residue, 

4.015 

.990 

(763)  Wining  & Cuisan’’ s quarry^  one  half  mile  north- 
west from  Kelly’s  Station.  (HHHH,  pp.  245,  246.) 

Compact,  brittle ; pearl  grey,  with  conchoidal  fracture. 
Sparkles  with  calcite. 

(91t8)  Kier  Brothers'  quarry.,  at  Salina. 

Fine  grained,  brittle  ; reddish  grey,  with  conchoidal  frac- 
ture. 


§ 69.  Freeport  Lower  Limestone. 

The  Freeport  Lower  Limestone  has  been  recognized  under 
the  Freeport  Lower  Coal  in  a great  many  places  between  the 
Allegheny  mountain  and  the  Allegheny  river,  as  will  be 
seen  by  reference  to  the  Reports  of  Progress. 

But  in  the  reports  H and  HH,  it  is  spoken  of  as  the 
“ferriferous  limestone.”  In  other  reports  care  has  been 
taken  to  avoid  this  name  so  that  the  bed  may  not  be  con- 
founded with  the  Ferriferous  Limestone  underlying  the 
Kittanning  Coal  group.  See  HH,  p.  52. 

Indiana  County. 


{766) 

{762) 

Palmer 

Brown. 

Carbonate  of  lime, 

. . . 88.232 

82.321 

Carbonate  of  magnesia,  . . , , 

, . . . 1.371 

8.021 

Oxide  of  iron  and  alumina,  . . . 

...  1.960 

2.630 

Sulphur, 

048 

.102 

Phosphorus, 

017 

.017 

Insoluble  residue, 

. . . 8.210 

5.502 

(766)  S.  Palmer''  s quarry,  three  quarters  of  a mile  west 
north-west  of  Decher’s  Point.  See  Report  HHHH,  p.  228. 

Irregularly  seamed  with  white  crystalline  carbonate  of 
lime ; exceedingly  brittle,  with  rough  irregular  fracture 
and  bluish  grey  color. 
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{762)  P.  Brown' s quarry,  four  and  one  lialf  miles  east 
north-east  from  Blah'sville,  on  Cambria  and  Indiana  pike. 
Compact,  brittle  ; bluish  grey,  with  irregular  fracture. 


§ 70.  JoJinstown  Cement  Bed. 

The  Johnstown  Cement  bed  is  remarkable  for  preserving 
this  special  cliaracter — as  a cement  bed — in  many  of  its  ex- 
posures. It  is  carefully  described  in  Report  HH,  pp.  162, 
153,  in  connection  with  Hawes’  cement  works  near  Johns- 
town, Cambria  county. 

It  has  been  recently  discovered  in  its  proper  place,  under 
the  Kittanning  Upper  or  Darlington  coal  bed,  by  Mr.  Wm. 
Ct.  Platt  in  the  very  perfect  section  at  Putneyville  on  the 
jMahoning  Creek  in  Armstrong  county,  and  will  be  fully 
described  in  his  report  H® . 

Indiana  County. 


{768) 

{775) 

{767) 

Gorman. 

Gorman. 

Tyhawk. 

Carbonate  of  lime, 

. . . 36.214 

68.750 

78.768 

Carbonate  of  magnesia, 

. . . 16.883  ■ 

16.005 

2.421 

Oxide  of  iron  and  alumina,  . . . . 

7.380 

3.540 

Carbonate  of  iron, 

. . . 8.078 

— 

— 

Alumina, 

— 

— 

Sulphur, 

.041 

.097 

Phosphorus, 

056 

.085 

.018 

Insoluble  residue, 

, . . . 32.790 

15.060 

13.790 

{768)  A.  Gorman's  quarry,  two  miles  south-west  from 
Smithport.  Upper  portion  of  deposit.  See  HHHH,  p.  221. 

Hard  and  tough,  with  rough  irregular  fracture  and  pearl 
grey  color.  Emits  a strong  argillaceous  odor  when  breathed 
upon. 

{775)  A.  Gorman's  quarry,  two  miles  south-west  from 
Smithport.  Lower  'portion  of  deposit. 

Hard  and  tough,  with  irregular  fracture  and  bluish  grey 
color.  Emits  a strong  argillaceous  odor  when  breathed 
upon. 

if  67)  TyliawTi' s quarry,  one  mile  east  from  Black  Lick 
station.  From  'main  hencJi  of  deposit.  See  HHHH,  p.  190. 

Compact ; bluish  grey,  with  irregular  fracture. 
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Cambria  County.  {S70) 

Hawes. 

Carbonate  of  lime, 34.301 

Carbonate  of  magnesia, 21.660 

Carbonate  of  iron, 8.700 

Aiunnna, 3.390 

Bisulphide  of  iron,  1.268 

Phosphorus, .049 

Insoluble  residue, 27.873 


{370)  A.  J.  Haloes'  quarry.,  at  Jolinstown.  See  HH,  p. 
153. 

Hard  and  brittle  ; bliiisli  grey ; shows  considerable  py- 
rites, and  emits  a strong  argillaceous  odor  when  breathed 
upon. 


Somerset  County. 

(S93) 

(S94) 

U18) 

(407) 

Zimmerman. 

Reitz. 

Wilt. 

Pile. 

Carbonate  of  lime,  . . 

63.969 

86.778 

88.139 

79.478 

Carbonate  of  magnesia. 

4.244 

2.908 

1.854 

10.222 

Carbonate  of  iron,  . . 

1 4.393 

2.972  \ 

1.798  ; 

3.693 

Alumina, 

( 

.340  ) 

Sulphur, 

.385 

.166 

.3.57 

.168 

Phosphorus, 

.142 

.137 

.023 

.034 

Insoluble  residue,  . . 

24.780 

6.040 

5.640 

" 4.970 

{393)  Zimmerman' s quarry.,  three  and  a half  miles  south- 
east of  Somerset.  See  HHH,  p.  165. 

Compact,  sandy;  bluish  grey.  (D.  McC.) 

{39 If)  Reitz' s quarry .,  one  and  a quarter  miles  south  south- 
east of  Friedensbiirg. 

Hard,  compact;  bluish  grey.  (D.  McC.) 

{It.18)  Wilt' s quarry.,  near  Stoystown.  See  HHH,  p.  128. 

Compact,  finegrained;  bluish  grey.  (D.  McC.) 

{Ifi7)  J.  J.  Pile's  quarry.,  near  Sipesville,  on  Quema- 
honing  creek.  See  HHH,  p.  232. 

Compact,  brittle;  bluish  grey.  (D.  McC.) 


Somerset  County. 

Carbonate  of  lime,  . . . 
Carbonate  of  magnesia, 
Carbonate  of  iron,  . . . 

Alumina, 

Carbonate  of  manganese. 

Sulphur, 

Phosphorus, 

Carbonaceous  matter. 
Insoluble  residue,  . . . 


{419a) 

{419b) 

{419c) 

Beam. 

Beam. 

Beam. 

92.298 

54.321 

69.264 

1.483 

23.088 

13.773 

1.167 

8.492 

4.739 

.359 

1.626 

.403 

trace. 

trace. 

trace. 

.097 

.127 

.106 

.018 

.051 

.047 

.550 

.980 

.590 

3.950 

12.020 

10.760 
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{IflOa)  J.  W.  Beam's  quarry,  at  Jenner  Cross  Roads. 
Upper  hench  of  quarry.  See  Report  HHH,  p.  231. 
Compact,  brittle  ; tine  grained,  bluish  grey. 

{If.l9h)  J.  W.  Beam's  quarry,  middle  hench  of  quarry . 
Hard,  brittle  ; bluish  grey.  (D.  McC.) 

{Jfl9c)  J.  W.  Beam's  quarry,  lower  hench  of  quarry. 
Compact,  brittle;  bluish  grey. 


Somerset 

County. 

(S3) 

(m) 

(84) 

Itodgers. 

Trevorrow. 

Weaver 

Carbonate  of  lime, 

. 5^940 

90.544 

50.160 

Carbonate  of  magnesia,  .... 

. 16.060 

2.134 

18.494 

Carbonate  of  iron, 

5.800 

1.503  1 

11.600 

Alumina, 

4.440 

.261  J 

Sulphur, 

.088 

.464 

.153 

Phosphorus, 

.058 

.013 

.120 

Insoluble  residue, 

. 17.770 

3.850 

13.360 

[83)  I).  Rodgers'  quarry,  on  Huskin’ s Run,  Shade  town- 
ship. See  HHFI,  p.  146. 

Hard,  rather  sandy,  bluish  grey.  (D.  McC.) 

{Iff)  Tremrrow' s quarry,  near  Davidsville. 

Very  brittle;  fine-grained;  bluish  grey,  with  conchoidal 
fracture. 

{Sf  ,T.  Weaver' s quarry,  about  three  quarters  of  a mile 
west  of  Scalp  Level.  See  HHH,  p.  134. 

Compact,  bluish  grey ; much  coated  with  iron  oxide. 
(D.  McC.) 


§ 71.  Ferriferous  Limestone. 

The  Ferriferous  Limestone  has  been  assumed  as  the  base 
of  the  Kittanning  Coal  group  over  a region  limited  by  a 
north-east  south-west  line  through  the  middle  of  Indiana 
county.  To  the  south-east  of  this  line  no  exposures  of  the 
bed  have  ever  been  seen;  it  seems  therefore  not  to  have  been 
deposited  in  Westmoreland,  Cambria  and  Somerset  coun- 
ties. In  iSTorth  Butler  it  is  often  absent. 

North  and  west  of  this  line  it  extends  from  McKean  county 
to  Beaver  county.  Along  its  final  outcrop  towards  the 
north-west,  through  Jefferson,  Clarion,  Butler,  and  Law- 
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rence  counties,  it  is  not  only  very  thick  and  divided  into 
two  parts — the  upper  grey  and  the  lower  blue — but  carries 
those  important  deposits  of  brown  hematite  ore(Buhrstone) 
described  in  § 41,  pj).  188,  189. 

It  is  fully  described  in  Reports  Q,  p.  60,  and  V,  pp.  141, 
142,  145. 

Its  average  character  is  shown  by  the  following  analyses : 


Beaver  County. 

{596) 

{599) 

{600) 

{555) 

Severn. 

Powers. 

Powers. 

Tyyart. 

Carbonate  of  lime, 

. 93.482 

88.464 

91.607 

91.089 

Carbonate  of  magnesia,  . . . 

. 1.544 

1.445 

1.566 

1.587 

Oxide  of  iron  and  alumina,  . 

. 1.823 

2.324 

1.291 

1.589 

Sulphur, 

.097 

.290 

.047 

Phosphorus, 

, . .047 

.029 

.030 

.040 

Insoluble  residue, 

7.030 

4.780 

4.800 

99.696 

99.389 

99.564 

99.152 

{596)  Severn’’ s quarry,  half  a mile  below  Yanport,  New 
Brighton  township.  Upper  bench.  See  Report  Q,  p.  255. 

Exceedingly  brittle,  with  irregular  fracture;  color,  gener- 
ally reddish  grey. 

{699)  Powers'  quarry,  near  Yanport,  on  the  Ohio  river. 
Top  stratum.  See  Report  Q,  p.  255. 

Compact ; very  brittle ; fracture  irregular ; color,  dull 
grey  and  reddish  grey. 

{600)  Powers'  quarry ; middle  stratum. 

Compact  and  tough  ; sparkling  with  calcite ; spotted  with 
pyrites.  Color,  pearl  grey  and  reddish  grey. 

{655)  Tygart' s quarry,  half  a mile  below  Y anport.  Lower 
stratum.  See  Q,  p.  61. 

Hard  and  brittle  ; fracture  irregular,  sparkling  with  cal- 
cite ; color,  bluish  grey  and  reddish  grey.  (Analysed  by 
David  McCreath.) 


Lawrence  County. 

{747) 

{74S) 

{745) 

{746). 

Shinn. 

McCord. 

Green. 

Mofflt. 

Carbonate  of  lime, 

9-1.214 

95.768 

93.340 

94.785 

Carbonate  of  magnesia,  . . , 

1.732 

1.097 

1.460 

1.369 

Oxide  of  iron  and  alumina,  . 

.805 

.632 

1.563 

1.187 

Sulphur, 

.165 

.088 

.123 

.123 

Phosphorus,  

.020 

.017 

.047 

.032 

Insoluble  residue, 

. 2.790 

1.970 

3.070 

2.080 

99.726 

99.672 

99.603 

99.576 

298  MM.  KEPORT  OF  PROGRESS.  A.  S.  McCREATIl. 

i7Ii.7)  J.,K.  Shinn  & Bros.’’  quarry^  near  Wampum,  Big 
Beaver  townsliip. 

Compact  ; brittle  ; sparkling  with  caleite  ; bluish  grey. 

{7Ii.8)  McCord' s quarry,  three  miles  north-west  from  Mt. 
Jackson,  North  Beaver  township. 

Compact ; brittle ; sparkling  with  calcite ; pearl  grey, 
with  irregular  fracture. 

(7JJ)  Green,  Marquis  & Johnson' s quarries,  near  New 
Castle. 

Compact ; brittle ; sparkling  with  calcite ; bluish  grey, 
with  irregular  fracture. 

(7Jf.6)  Moffit' s quarry,  two  miles  north  from  Croton. 

Compact ; brittle ; si^arkling  with  calcite ; bluish  grey 
and  pearl  grey,  with  irregular  fracture. 

Armstrong  County.  Indiana  County. 


(.947) 

(765) 

Pine  Creek. 

Simpson. 

Carbonate  of  lime, 

....  96.785 

92.857 

Carbonate  of  magnesia,  . . . . 

....  1.278 

1.589 

Oxide  of  iron  and  alumina,  . . 

....  1.000 

2.030 

Sulphur, 

.187 

Pliosphorus, 

.035 

Insoluble  residue, 

370 

2.090 

99.522 

98.788 

(94-7)  Pine  CreeTc  Furnace  quarry,  six  miles  north-east 
of  Kittanning,  Armstrong  county. 

Compact ; bluish  grey,  with  irregular  fracture. 

(J65)  Isaac  Simpson's  quarry,  half  a mile  south-west 
from  Richmond,  Indiana  county.  See  HHHH,  p.  264. 

Hard  and  tough  ; fossiliferous;  fracture  irregular;  color, 
dark  bluish  grey. 


§ 72.  Limestone  of  the  Mauch  C hunk  Red  Shale,  No.  XI. 

This  is  the  Mountain  Limestone  of  southern  Pennsylva- 
nia, Virginia  and  Kentucky. 

In  Pennsylvania  it  is  exposed  not  only  around  Broad  Top 
in  Blair  and  Huntingdon  counties  (where  the  specimen  ana- 
lysed below  was  obtained)  but  along  the  face  of  the  Alle- 
gheny Mountain,  under  the  Pottsville  Conglomerate,  at 
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Queen’s  Run  in  Clinton  county,  and  in  Somerset  county,  as 
well  as  in  the  gaps  near  Johnstown,  Blairsville,  Confluence 
and  Connellsville. 

It  appears  in  the  Boyd’s  well  at  Pittsburgh  (see  Report 
L,  p.  222;)— on  Mahoning  creek  in  Armstrong  county;  and 
on  Mahoning  river  in  Mercer  county;  but  the  exact  equiva- 
lency of  the  limestone  at  the  two  last  mentioned  localities 
is  still  an  open  question,  there  being  apparently  two  dis- 
tinct horizons  of  limestone  under  the  Conglomerate. 


Huntingdon  County.  (56S) 

Whitney. 

Carbonate  of  lime 92.323 

Carbonate  of  magnesia, 1.089 

Carbonate  of  iron, .683 

Alumina, -180 

Sulphur, .034 

Phosphorus, .014 

Insoluble  residue, 4.640 


{56^2)  John  Whitney' s quarry half  a mile  south  of  Todd 
P.  0.,  Todd  township.  See  Report  F,  pp.  199,  200. 

Coarse  grained;  rather  tough  ; bluish  grey. 


§ 73.  Chemung  Limestone,  Formation  No.  VIII. 

This  is  the  limestone  of  Formation  No.  VIII.  The  an- 
alyses below  are  of  specimens  collected  in  Tioga,  Bradford 
and  Sullivan  counties.  See  Reports  G and  GG. 

Tioga  County.  Bradford  County. 


iS36) 

(334) 

Wilson. 

Kline. 

Lime, 

28.872 

41.048 

Magnesia, 

1.135 

Sesquioxide  of  iron, 

2.142 

4.428 

Alumina, 

2.269 

2.013 

Sulphuric  acid, 

087 

.107 

Phosphoric  acid,  

729 

.279 

Carbonic  acid, 

33.240 

Insoluble  residue, 

41.700 

18.010 

100.143 

100.920 

{336)  G.  F.  Wilson's  limestone,  one  and  a half  miles 
north  of  Mansfield,  Tioga  county.  See  Report  G,  p.  62. 
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Specimen  for  the  most  part  composed  of  comminuted  sea 
shells  cemented  together  with  shale.  Color,  reddish  grey. 
(D.  McC.) 

{SSJf)  W.  B.  Kline's  limestone^  about  one  mile  east  of 
Burlington,  Bradford  county.  ^"Burlington  Limestone B 
See  G,  p.  38. 

A compact  mass  of  small  fossil  shells  cemented  together 
with  fossil  ore.  (D.  McC.) 

Sullivan  County. 


{92S) 

im) 

Lucks. 

Lucke. 

Carbonate  of  lime, 

69.000 

Carbonate  of  magnesia, 

5.653 

5.387 

Carbonate  of  manganese, 

3.116 

1.689 

Oxide  of  iron  and  alumina, 

5.870 

Sulphur, 

240 

.092 

Phosphorus, 

.144 

Insoluble  residue, 

5.240 

17.850 

99.971 

100.032 

{923)  Luclie' s quarry^  near  Millview,  Sullivan  county. 
Upper  bench  of  quarry. 

Irregularly  seamed  with  calcite  ; generally  coarse  grained 
and  fossiliferous  ; dark  bluish  grey  color,  with  irregular 
fracture.  Specimen  shows  reddish  yellow  and  rose  tinted 
carbonate  of  manganese.  (S.  S.  H.) 

{92 If)  Luclce' s quarry  ; lower  bench  of  quarry . 

Sj)ecimen  has  the  same  general  appearance  as  that  from 
the  upper  bench.  (S.  S.  H.) 


§7.^.  Lewistown  Limestone^  Loioer  Helderberg  Formation., 

No.  VI. 

The  outcrop  of  this,  the  Lower  Helderberg  formation 
(No.  yi,)  the  recognized  top  of  the  Silurian  system,  makes 
an  important  element  in  the  topography  of  the  Appalachian 
belt  of  the  United  States,  from  Lake  Erie  to  the  Gulf  of 
Mexico. 

The  whole  mass  of  the  Lower  Helderberg  is  900  feet  thick 
in  Blair  county  (see  Sanders’  measurements  in  Report  F, 


i 
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pp.  262,  264); — 895  feet  by  Chance’s  measurement  in  Clinton 
county  (F,  pp.  265,  269); — and  1182  feet  by  Ashbnrner’ s 
measurements  in  Huntingdon  county,  where  the  Water 
Lime  and  Onondaga  formations  are  included  in  the  count. 
(F,  pp.  240,  241.) 

The  Lewistown  Limestone  proper  measures  162  feet  in 
Huntingdon  county  (F,  241,)  and  185  feet  at  Lewistown  in 
Juniata  county.  (F.  49.)  These  thicknesses  are  maintained 
throughout  the  mountain  belt  of  middle  Pennsylvania  west 
of  the  Susquehanna  river.  But  between  the  Susquehanna 
river  and  the  Delaware  river,  along  the  south-easternmost 
outcrop  of  the  formation,  back  of  the  Kittatinny,  Blue  or 
North  mountain,  through  Dauphin,  Schuylkill,  Lehigh, 
and  Northampton  counties,  the  limestone  is  absent  or 
scarcely  visible ; so  that  the  deposit  was  limited  to  an  area 
north  and  west  of  this  line. 

Very  exact  descriptions  of  this  formation,  with  measure- 
ments of  its  individual  beds,  are  given  in  Report  F. 

Blair  County. 


(SOSa) 

i802b) 

{802e') 

Baker. 

Baker. 

Baker. 

[ Upper.  ] 

iMiddle."^ 

iLower,  ] 

Carbonate  of  lime,  .... 

95.664 

95.089 

95.571 

Carbonate  of  magnesia,  . . 

1.547 

1.581 

1.521 

Oxide  of  iron  and  alumina. 

842 

.644 

.570 

Sulphur, 

103 

.029 

.027 

Phosphorus, 

015 

.020 

.009 

Insoluble  residue,  .... 

2.500 

3.000 

3.020 

100.671 

100.363 

100.718 

{802a)  Baker' s quarry. 

near  Altoona. 

Upper  layer. 

Coarse  grained ; fossiliferous ; light  bluish  grey,  with 
conchoidal  fracture.  Carries  considerable  white  crystalline 
carbonate  of  lime.  (S.  S.  Hartranft.) 

{802b)  Baker' s quarry,  near  Altoona.  Middle  layer. 

Fine  grained ; sparkling  with  calcite ; dark  grey,  with 
irregular  fracture.  (S.  S.  H.) 

{802c)  Baked  s quarry,  near  Altoona.  Lower  layer. 

Rather  tine  grained  ; sparkling  with  calcite  : color,  grey  ; 
fracture,  even.  (S.  S.  H.) 


302  MM.  REPORT  OF  PROGRESS.  A.  S.  McCREATII. 


Blair  County. 


{649) 

(650) 

Creswell. 

Manning. 

Loop. 

Carbonate  of  lime 

96.164 

84.782. 

Carbonate  of  magnesia,  . . 

2.265 

1.589 

3.859 

Carbonate  of  iron, 

745 

.615 

.534 

Alumina, 

054 

.035 

.043 

Sulphur, 

.070 

.053 

Phosphorus, 

003 

.005 

.004 

Insoluble  residue, 

1.800 

1.615 

10.850 

100.171 

100.093 

100.125 

{61i.8)  CreswelVs  quarry., 

‘near  Ilollidaysburg. 

Exceedingly  hard  and  tough  ; seamed  with  calcite  ; gen- 
erally dark  grey. 

{6Jt9)  Manning  & Lewis’  quarry  at  Holliday sbiirg. 

Compact  and  brittle ; seamed  with  calcite ; pearl  grey 
and  ])luish  grey. 

[650')  Loop' s quarry  at  Ilollidaysburg. 

Hard  and  tough  ; mottled  with  calcite;  shows  small  par- 
ticles of  quartz.  Generally  dark  grey. 


Blair  County,  (981) 

Sarah  Furnace. 

Carbonate  of  lime, 96.142 

Carbonate  of  magnesia, 1.604 

Oxide  of  iron  and  alumina, 440 

Sulphur, .053 

Phosphorus, .005 

Insoluble  residue, 1.688 


99.932 


{961)  Sarah  Furnace  quarry. 

Fine  grained  ; dark  bluish  grey,  with  somewhat  laminated 
structure. 

Huntingdon  County, 


(660) 

(537) 

(528) 

Hudson. 

Hudson. 

Hudson. 

Carbonate  of  lime, 

94.035 

91.125 

Carbonate  of  magnesia,  . . . 

. . . . 2.162 

1.965 

1.572 

Carbonate  of  iron, 

.697 

1.139 

Alumina, 

Sulphur, 

.056 

.030 

Phosphorus, 

.012 

.014 

Insoluble  residue, 

2.330 

5.040 
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{560)  Hudson' s quarry  at  Three  Springs.  Specimen  from 
seventy  feet  above  bottom  of  formation.  See  Report  F,  p. 
244. 

Fine  grained  ; bluish  grey,  with  conchoidal  fracture. 

{527)  Hudsaiv  s quarry  at  Three  Springs.  Specimen  from 
sixty  feet  above  bottom  of  formation. 

Finegrained;  compact;  bluish  grey.  (D.  McCreath.) 

{528)  Hudson"'  s quarry  at  Three  Springs.  Specimen  from 
fifty  feet  above  bottom  of  formation. 

Irregularly  seamed  with  white  crystalline  carbonate  of 
lime;  compact;  bluish  grey.  (D.  McC.) 


Huntingdon  County. 


Carbonate  of  lime,  . . 
Carbonate  of  magnesia, 
Carbonate  of  iron,  . . 

Alumina 

Sulphur, 

Phosphorus, 

Insoluble  residue,  . . 


{532)  (534) 

McCarthy.  McCarthy, 
. 89.292  47  300 

2.557  2.011 

■ ^ 1.783  1.667 

.059  .146 

.027  .027 

5.300  49.030 


{532)  C.  R.  McCarthy" s quarry.,  near  Saltillo.  Specimen 
tahen  one  hundred  and  twenty-five  feet  from  bottom  of 
formation. 

Irregularly  seamed  with  calcite ; minutely  crystalline  ; 
bluish  grey.  (D.  McC.) 

{53 f)  C.  R.  McCarthy"  s quarry Specimen 
taken  as  a representative  of  some  of  the  flinty  beds  which 
exist  in  the  series.  See  Report  F,  p.  244. 

Compact;  silicious  ; bluish  grey.  (D.  McC.) 


Water-lime  Cement  Beds. 

Huntingdon  County. 


{536) 

{561) 

{535) 

Saltillo. 

Saltillo. 

Saltillo. 

Lime,  

47.080 

14.120 

Magnesia, 

8.821 

4.598 

9.571 

Protoxide  of  iron, 

638 

.576 

3.342 

Alumina, 

1.260 

.550 

14.066 

Carbonic  acid, 

41.528 

42.090 

24.592 

Water, 



.020 

1.005 

Silica, 

8.150 

5.320 

33.220 

{536)  Massive  bluish  grey  limestone  from  Saltillo  ; taken 
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at  three  hundred  and  seventy -five  feet  above  bottom  of 
formation.  See  Report  F,  pp^  241,  245,  246. 

{561)  Dark  blue  limestone  from  Saltillo;  one  hundred 
and  ninety  feet  above  bottom  of  formation. 

{535)  Massive  bluish  grey  limestone  from  Saltillo  ; one 
liundred  and  sixty  feet  above  bottom  of  formation. 


§ 75.  Siluro- Cambrian  Limestones.,  Formation  No.  II. 

The  great  limestone  valleys  of  the  Appalachian  mountain 
belt  are  floored  by  the  outcrops  of  the  Trenton,  Chazy  and 
Calciferous  formations,  the  northern  outcrops  of  which  ex- 
tend from  Albany  to  Buffalo,  and  are  continued  westward 
through  Upper  Canada  to  the  Straits  of  Mackinaw,  and 
stretch  thence  southward  along  the  west  shore  of  Lake 
Michigan. 

The  Great  Valley  extends  from  Canada  through  western 
New  England  and  eastern  and  southern  New  York,  northern 
New  Jersey  to  the  Delaware  river  at  Easton  ; thence  through 
Northampton,  Lehigh,  Berks,  Lebanon,  Dauphin,  Cum- 
berland and  Franklin  counties  to  Maryland  ; thence  across 
the  Potomac  and  through  Virginia  by  Martinsburg,  Staun- 
ton, Christiansburg  and  W y the  to  the  Tennessee  line ; thence 
by  Knoxville  and  Chattanooga  into  Alabama. 

This  valley  bears  many  names,  but  is  generally  known  in 
Pennsylvania  as  the  Great,  Lebanon,  or  Cumberland  Valley, 
and  in  Virginia  as  the  Shenandoah  Valley.  Its  limestones 
have  been  thrown  by  Safford  into  his  Knox  group  in  east 
Tennessee. 

Back  of  the  Great  Valley,  anticlinals  bring  up  part  or  all 
of  the  mass  in  long  valleys,  sometimes  narrow,  sometimes 
broad,  like  McConnellsville  Cove,  Kishicoquillis  Valley, 
Nittany,  Brush  and  Sugar  Valleys,  Sinking  Spring  and  Ca- 
noe Valleys,  Morrison’s  Cove  and  Milliken’s  Cove  in  Penn- 
sylvania, and  many  others  in  Virginia.  The  outcrops  in 
southern  Virginia,  east  Tennessee  and  Alabama  are  repeated 
not  by  anticlinals  but  by  faults,  producing  other  limestone 
or  ‘ ‘ Rich  ’ ’ valleys. 
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At  only  one  place  in  the  interior  valleys  of  Pennsylva- 
nia is  llie  base  of  the  formation  exposed,  viz  : at  Birming- 
ham on  the  Little  Juniata  river,  in  Blair  county.  Here  the 
whole  thickness  of  Ho.  II  has  been  carefully  measured  and 
seems  to  amount  to  six  thousand  six  hundred  feet  (GGOO', 
F.  265.)  This  will  be  described  in  Report  of  Progress  T, 
Blair  county,  1879. 

The  mass  throughout  the  Great  Valley — where  its  top 
(Trenton)  is  seen  going  under  the  slates  of  III  (Utica,  or 
Hudson  River)  and  its  bottom  is  seen  resting  on  the  sand- 
stone of  No.  I (Potsdam)  all  along  the  north  or  west  flank 
of  the  South  Mountain-Blue  Ridge  range, — is  so  contorted 
and  plicated  as  to  defy  accurate  measurement.  It  seems 
however  to  range  between  2000  and  3000  feet. 

An  attempt  was  made  to  measure  it  along  the  Susque- 
hanna river  at  Harrisburg  ; but  some  doubt  is  entertained 
respecting  the  structure  here,  there  being  to  all  appearance 
a fault  against  the  south  edge  of  the  slates  of  HI,  and  an 
overturned  collapsed  anticlinal  to  the  south  of  the  fault. 
From  a point  1000  feet  south  of  the  place  of  the  supposed 
anticlinal  (650  yards  below  the  west  end  of  the  Cumberland 
Valley  railroad  bridge  at  Harrisburg,)  to  the  southern  (top) 
limit  of  the  limestones  (top  of  Ti'enton)  going  down  under 
the  slates  of  III  on  Yellow  Bi'eeches  creek  (one  mile  south 
of  Harrisburg)  there  is  gi'eat  regularity  of  (southern)  dip, 
(24°,)  and  an  observed  thickness  of  1980'  feet ; but  how  much 
more  is  underground  cannot  be  observed. 

North  of  the  supposed  overturn  the  southward  dip  of  the 
strata  is  regular,  (25°  to  30°,)  and  the  beds  are  exposed  for 
a thickness  of  600  feet,  in  quarries  and  railway  cuttings. 
Here  the  analytical  investigation,  described  further  on,  was 
undertaken. 

Contorted  exposures  of  the  limestones  of  No.  II,  occur  in 
the  quarries  and  railway  cuttings  along  the  Lehigh  river 
above  Allentown ; and  others  between  Bethlehem  and 
Easton . 

Very  long  and  tine  exposures  occur  along  the  Upper  Ju- 
niata and  Little  Juniata  rivers  ; and  isolated  exposures  are 
frequent  in  all  the  valleys  mentioned  above. 

20  MM. 
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The  upper  part  of  the  whole  mass  corresponding  to  the 
Trenton  is  of  pretty  pure  limestone  without  magnesia.  The 
Chazy  and  Calciferons  portions  are  highly  magnesian  ; but 
as  the  investigation  to  be  described  further  on  plainly  shows, 
magnesian  not  as  a whole  but  in  alternate  strata. 

The  folloAving  analyses  have  been  made  of  specimens  sent 
in  by  the  assistant  geologists  of  tlie  survey,  and  most  of 
them  are  supxAosed  to  represent  Calciferons  strata : 


Blair  County. 

(786) 

(807) 

(964a) 

(964b) 

(964c) 

Mt. 

Spring- 

Bod- 

Bod- 

Bod- 

Etna. 

field. 

man. 

man. 

man. 

Carbonate  of  lime,  . . . 

94.980 

78.196 

78.176 

91.892 

54.571 

Carbonate  of  magnesia. 

3.866 

17.510 

10.746 

2.875 

44.180 

Oxide  of  iron  and  alu- 
mina,   

.264 

1.126 

1.850 

.640 

.234 

Sulphur, 

.053 

~t085 

.149 

.097 

.002 

Phosphorus, 

.011 

.015 

.029 

.022 

.003 

Insoluble  residue,  . . . 

.910 

3.210 

8.570 

4.380 

1.330 

{786)  Mt.  Etna  Furnace  quarry,  Catherine  township. 

Irregularly  seamed  with  calcite ; dark  bluish  grey,  Avith 
conchoidal  fracture.  (S.  S.  Hartranft.) 

{807)  Springfield  Furnace  quarry. 

Irregularly  seamed  Avith  thin  veins  of  white  crystalline 
carbonate  of  lime ; generally  very  hard  and  tough ; dark 
blue. 

{96Jfa)  Rodman  Furnace  quarry,  No. 

Fine  grained  ; seamed  with  calcite  ; brittle  ; bluish  grey. 

{96Jfb)  Rodman  Furnace  quarry.  No. 

Coarse  grained  ; sparkling  with  calcite  ; bluish  grey,  with 
rough  irregular  fracture. 

{96Jfc)  Rodman  Furnace  quarry,  on  railroad  south  of 
Roaring  Springs,  near  Rodman  furnace. 

Fine  grained  ; very  hard  ; pearl  grey. 

Blair  County. 

(1011a)  (1011b) 

Tyrone.  Tyrone. 


Carbonate  of  lime,  90.389  92.115 

Carbonate  of  magnesia, 2.245  4.234 

Carbonate  of  iron i 

Alnmina,  ...  \ 

Insoluble  residue, 5.880  3.620 


SILURO-CAMBEIAX  LIMESTONES. 


MM.  307 


{lOlla)  Limestone  quarry,  near  Tyrone. 

Hard  and  compact ; mottled  witli  calcite ; light  bluish 
grey.  (J.  Hartshorne.) 

{1011b)  Limestone  quarry,  near  Tyrone. 

Irregularly  seamed  and  mottled  with  calcite  ; hard  and 
compact ; dark  grey,  with  conchoidal  fracture.  (J.  Harts- 
horne.) 


Blair  County. 


Carbonate  of  lime,  .... 
Carbonate  magnesia,  . . . 
Oxide  of  iron  and  alumina. 

Sulphur, 

Phosphorus,  .... 

Insoluble  residue,  .... 


(55) 

(55) 

Borie. 

Keystone. 

48.030 

53.870 

37.670 

41.320 

2.850 

1.190 

.463 

.045 

.042 

.013 

10.380 

2.910 

{85)  Bor ie  property  limestone,  about  six  miles  south-west 
of  Birmingham.  WaJl  rock  at  deep  shaft. 

Hard,  compact ; minutely  crystalline  ; bluish  grey.  (D. 
McC.) 

{86)  Keystone  Zinc  Co.’’ s limestone,  near  Birmingham. 

Conglomerate-like ; irregularly  seamed  with  white  crys- 
talline carbonate  of  lime  ; color,  various  shades  of  grey 
and  bluish  grey.  (D.  McC.) 


Centre  County. 


{1012  a) 

{1012b) 

{1012c) 

Shortlidge. 

Shortlidge. 

Shortlidge. 

[ Upper.  ] 

^Middle.  ] 

\.Lower.'\ 

Carbonate  of  lime,  .... 

97.890 

98.322 

97.533 

Carbonate  of  magnesia,  . . 

. . 1.285 

1.170 

1.210 

Carbonate  of  iron,  . . . . 
Alumina, 

• • 1 .203 

.320 

.2,11 

Insoluble  residue,  . . . . 

. . .540 

.390 

.815 

{lOlHa)  Shortlidgd s quarry,  near  Bellefonte.  Upper 
bed.  Hard  and  compact ; seamed  with  calcite  ; pearl  grey, 
with  conchoidal  fracture.  (J.  Hartshorne.) 

{101%)  Shortlidgd  s quarry  ; middle  bed. 

Very  hard  and  compact ; line  grained  ; seamed  with  cal- 
cite ; pearl  grey,  with  conchoidal  fracture.  (J.  Hartshorne.) 

{1012c)  Shortlidge' s quarry ; lower  bed. 

Hard  and  compact ; mottled  with  calcite ; pearl  grey, 
with  conchoidal  fracture.  (J.  Hartshorne.) 
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Mifflin  County. 


{784) 

(783) 

(781) 

(782) 

D.  Camp- 

A.  Camp- A.  Camp- 

Green- 

bell. 

bell. 

bell. 

wood. 

Carbonate  of  lime,  .... 

. 97.651 

81.178 

70.214 

54.285 

Carbonate  of  magnesia.  . . 

. , 1.131 

13.398 

24.415 

36.109 

Oxide  of  iron  and  alumina, 

. . .426 

1.253 

1.300 

1.422 

Sulphur, 

. . .034 

.054 

.034 

.151 

Phosphorus, 

. . .039 

.025 

.016 

.011 

Insoluble  residue,  .... 

. . .760 

4.530 

4.050 

8.010 

{784)  Douglas  CampdelV  s quarry.,  two  miles  from  Belle- 
ville. Fossiliferous  limestone  from  top  of  II. 

Specimen  sparkles  with  calcite ; slightly  coated  with  iron 
oxide  ; light  bluish  grey,  with  rough  fracture.  (S.  S.  H.) 

{783)  Andrew  CampheW  s quarry.  ^Drobahly  top  of 
calciferous.'^'^ 

Mottled  black  and  grey  limestone  with  drussy  cavities. 
(S.  S.  H.) . 

{78T)  Andrew  Campbell' s quarry.  ^‘■Bottom  of  Cliazy." 

Light  bluish  grey  limestone  ; rather  hard  and  tough. 

{78'2)  Greenwood  ore  banlc  limestone.,  one  mile  from  Belle- 
ville. ^‘■Magnesian  limestone.''’ 

Hard  and  tough  ; sparkles  with  calcite  ; dark  bluish  grey. 


York  County. 


Lime, ■ . . 

Magnesia, 

Protoxide  of  iron,  . . . 
Sesquioxide  of  iron,  . . 
Bisulphide  of  iron,  . . . 
Protoxide  of  manganese. 

Alumina, 

Sulphuric  acid, 

Phosphoric  acid,  . . 

Carbonic  acid, 

Water, 

Insoluble  residue,  . . . 


{886)  (^431) 

Sprenkel.  Sprenkel. 


38.500 

6.019 

.814 

2.443 

2.228 

.896 

6.524 

.065 

.041 

.321 

trace. 

1.9.30 

trace. 

trace. 

.050 

35.550 

31.632 

.350 

1.055 

16.650 

18.210 

99.380 

99.984 

{386)  BprenlieV  s limestone.,  one  half  mile  west  of  Mengis 
Mill  Station,  Hanover  and  York  Short  Line  railroad.  See 
Report  C,  p.  57. 

Generally  very  hard  and  compact ; structure  somewhat 
laminated ; irregularly  seamed  with  crystalline  carbonate 
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of  lime  of  a delicate  pink  color.  Color,  greenish  grey  and 
pink. 

(4di)  SprenkeV  s limestone^  one  half  mile  west  of  Mengis 
Mill  Station.  From  along  side  of  ore  in  main  shaft. 

More  or  less  impregnated  Math  magnetic  oxide  of  iron ; 
minutely  crystalline ; generally  bluish  grey. 


Lancaster  County. 


{779) 

{778a) 

{778b) 

{778c) 

Halde- 

Halde- 

Halde- 

Halde- 

man. 

man. 

man. 

man. 

Carbonate  of  lime, 

54.750 

55.104 

53.517 

50.339 

Carbonate  of  magnesia. 

44.204 

43.602 

43.522 

41.143 

Oxide  of  iron  and  alumina,  . 

.517 

.304 

.869 

.731 

Sulphur, 

.011 

.023 

.021 

.030 

Phosphorus,  

.010 

.016 

.014 

.029 

Insoluble  residue, 

.436 

.847 

1.926 

7.699 

(779)  Haldeman's  quarries.,  at  Chickies.  South  quarry; 
best  blue  limestone. 

Fine  grained  and  very  hard ; brittle ; light  bluish  grey 
color,  with  irregular  fracture. 

{778a)  HaldemarC s quarries,  at  Chickies.  North  quarry; 
middle  of  quarry  ; best  specimen. 

Rather  coarse  grained ; hard  and  brittle  ; fracture,  irregu- 
lar ; color,  light  grey  and  brownish  grey. 

{778b)  Haldemart  s quarries.,  at  Chickies.  North  quarry; 
middle  of  quarry ; worst  specimen. 

Rather  coarse  grained  ; hard  and  tough  ; fracture,  irreg- 
ular ; color,  dark  bluish  grey. 

{778c)  HaldemaF  s quarries,  2itQ\\iGkiQB.  North  quarry; 
sandy  layer  at  extreme  north  end  of  quarry. 

Specimen,  having  the  general  appearance  of  a soft  sand 
rock,  is  coarse  grained  and  crumbling,  with  brownish  grey 
color. 

Lehigh  County. 


{65) 

{66) 

{67) 

Kohler. 

Wenner. 

Wenner. 

Carbonate  of  lime, 

....  49.316 

51.558 

86.036 

Carbonate  of  magnesia. 

. . 40.463 

35.216 

4.594 

Carbonate  of  iron,  ... 

...  1.035 

1.450 

.538 

Bisulphide  of  iron,  ... 

. . .030 

.611 

.268 

Alumina,  ....  .... 

. . . .070 

.140 

.065 

Phosphorus,  

006 

.018 

.016 

Carbonaceous  matter, 

250 

.210 

.420 

Insoluble  residue, 

....  8.980 

10.750 

8.400 

310  MM.  EEPORT  OF  PKOGRESS.  A.  S.  McCREATH. 

{66)  Mary  Kohlef  s quarry,  tliree  fourths  of  a mile  west 
of  Whitehall  station,  Lehigh  Yalley  railroad.  See  DD,  p. 
15. 

Brecciated  limestone  ; various  shades  of  blue  and  grey. 

{66)  EphraimWenner' s quarry,  at  the  Jordan  Bridge  of 
the  Catasauqna  and  Fogelsville  railroad,  four  and  a half 
miles  north-west  of  Allentown.  Leased  by  the  Crane  Iron 
Co.  '•'■Hard  limestone?^ 

Fine  grained ; hard  and  brittle ; spotted  with  2)yi’ites ; 
bluish  grey. 


{67)  Ephraim  Wenner's  quarry.  '■'•Soft  liviestone.’’’’ 


ComiDaratively  soft ; 

fine  grained ; 

dark  blue. 

with  la  mi 

nated  structure. 

Lehigh  County. 

(55) 

{69) 

iS92) 

Outh. 

Thomas 

Ironton 

Iron  Co. 

a.  It.  Co. 

Carbonate  of  lime,  . . 

70.750 

56.220 

83.632 

Carbonate  of  magnesia, 

15.250 

31.201 

5.462 

Carbonate  of  iron,  . . 

1.398 

1.305 

1.188 

Bisulphide  of  iron,  . . 

105 

.320 

.238 

Alumina, 

860 

.300 

— 

Phosphorus,  . . 

.005 

.026 

Carbonaceous  matter. 

120 

.120 

.835 

Insoluble  residue,  . . 

10.980 

7.850 

{68)  Edward  Q-utl6 s quarry,  at  Gutli’s  station,  four  and 
a half  miles  west  of  Catasauqua. 

Fine  grained  ; dark  bine,  with  slaty  structure. 

{69)  Thomas  Iron  Covipany' s quarry,  at  Guth’s  station. 
Fine  grained,  bluish  grey  ; with  some  quartz. 

{39T)  Ir onion  Railroad  Company's  quarry,  one  mile 
south-east  of  Ironton. 

Hard  and  compact;  bluish  grey.  (D.  McC.) 


Dauphin 

County. 

{780a) 

(780b) 

Kutherford. 

Rutherford. 

{Bast  quarry.'] 

[ West  quarry.] 

90.625 

Carbonate  of  magnesia,  . . 

8.861 

6.167 

Oxide  of  iron  and  alumina,  . . . 

363 

.600 

Sulphur, 

136 

.080 

Pliosphorus, 

038 

.022 

Insoluble  residue, 

4.300 

2.508 

SILUKO-CAMBRIAN  LIMESTONES. 


MM.  311 


{780a)  Rutherford's  quarries,  four  miles  east  south-east 
of  Harrisburg.  ^‘‘East  quarry R 
Dark  bluisli  grey  limestone. 

{780h)  Ruttierf or d s quarries,  four  miles  east  south-east 


Harrisburg.  West  quarry 

Dauphin  County. 

(.1018a) 

(.1018b) 

(.1018c) 

(1018d) 

Couffer. 

Frantz. 

Cumbler.  SlricJder 

Carbonate  of  lime,  . . . . 

79.500 

92.000 

69.250 

Carbonate  of  magnesia,  . . 

28.430 

11.730 

4.540 

26.635 

Phosphorus, 

.005 

trace. 

trace. 

trace. 

Insoluble  residue,  . . . . 

4.250 

7.450 

2.550 

2.750 

{1018a)  Couffer's  quarry  ; about  four  miles  below  Harris- 
burg, on  Harrisburg  and  Lancaster  pike. 

{10181))  Frantz' s quarry  ; same  general  locality. 

{1018c)  Guiriblef  s quarry  ; same  general  locality. 

{1018d)  StricTclef  s quarry  ; same  general  locality. 

The  above  analyses  were  made  for  the  Penn’ a.  Steel  Co. 
in  1872-73,  and  are  published  here  by  permission. 


§ 76.  Notes  on  a series  of  Analyses  of  the  Dolomitic 
limestone  rocks  of  Cumherland  county.  Pa.,  made  hy 
Messrs.  Hartshorne  and  Hartranft  in  the  Laboratory 
of  the  Second  Geological  Surrey  of  Pennsylrania.  By 
J.  P.  Lesley. 

We  have  long  known  that  the  older  limestone  formations 
were  highly  magnesian. 

We  have  long  known  also  that  beds  of  comparatively 
pure  limestone  intervened  between  beds  highly  magnesian. 
For  a good  many  years  past  the  superintendents  of  Iron 
Furnaces  have  been  careful  to  select  special  beds  in  their 
quarries  from  which  to  procure  their  flux  stone  ; and  have 
been  guided  to  the  selection,  in  part  by  their  general  ex- 
perience, and  still  more,  latterly,  by  chemists  employed  by 
the  Iron  Companies. 

A large  body  of  analytical  data  might  be  collected  from 
the  records  kept  in  the  offices  of  Iron  Companies  ; and  I en- 

(^Coniinued  on  page  S^S.) 
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Bed  ITK.  Very  dark  grey  ; rather  hard  ; conchoidal  fracture  ; laminated  structure. 

Bed  IV. ^ Medium  shade  of  grey;  compact;  very  hard  and  brittle;  conchoidal  fracture;  very 
slightly  veined  with  calcite.  Darker  than  specimen  at  R.  R.  level,  contains  more  calcite  and  is  not 
quite  so  hard. 
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Duplicate  analyses. 

Carbonate  of  lime,  ....  90.373  96.373  95.462  87.121  82.335  68.350  90.659  97.605  66.028 

Carbonate  of  magnesia,  . . 1.429  1.414  1.429  3.561  14.500  24.817  8.127  1.845  32.425 

Carbonate  of  iron, 058  .044  .914  .203  .319  .566  .102  .044  .015 
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Bed  L.  Light  grey  ; hard  ; compact ; irregular  fracture  ; no  calcite. 

Bed  LI.  Very  dark  grey  ; hard  ; compact ; semi-conchoidal  fracture. 

Bed  Lll.  Light  grey  ; very  hard  ; compact ; irregular  fracture.  Rather  more  calcite  than  in 
specimen  at  R R.  level. 
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than  specimen  at  R.  R.  level. 


Bed  {at  R.  R.  level.)  Bill.  LTV.  LV.  LVI.  LVII,  LVIII.  LIX.  LX. 

Carbonate  of  lime, 84.103  98.194  79.7C3  66.946  91.604  64.752  97.060  75.137 

Carbonate  of  magnesia, 10.009  1.331  10.781  24.213  2.412  27.375  1.785  20.938 

Oxide  of  iron  and  alumina, 1.040  .220  .890  1.600  .670  1.670  .110  .220 

Insoluble  residue, 4.710  1.160  8.690  7.380  6.870  7.220  1.060  3.080 
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Bed  (at  B.  It.  level.)  LXIX.  LXX.  LXXI.  LXXII.  LXXIII.  LXXIV.  LXXV.  LXXVI. 

Carbonate  of  lime, 61.687  98.248  65.634  98.105  93.854  95.569  91.300  64.993 

Carbonate  of  magnesia, 32.722  1.612  33.672  1.391  3.644  1.474  2.827  23.587 

Oxide  of  iron  and  alumina, 2.250  .280  .830  .230  .420  .330  .340  1.570 

Insoluble  residue,  12.930  .800  10.280  .780  2.760  2.800  6.370  10.600 
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Bed  {at  R.  R.  level.)  CIX.  CX.  CXT.  CXII.  CXIIl.  CXIV.  CXV. 

Oarbonate  of  lime,  94.803  73.089  94.482  54.428  98.053  64.625  95.121 

Carbonate  of  magnesia, 2,474  16.493  2.686  35.204  .893  26.191  1.952 

Oxide  of  iron  and  alumina, 400  .730  .350  2.050  .150  1.020  .900 

Insoluble  residue 1.820  9.110  1.900  8.440  1.050  8.530  1.670 
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Analyses  of  Calcite  contained  in  limestones. 

Bed  IX.  Bed  IX.  Bed  XXIII. 
(Top  of  cut.)  (At  R.  R.  level.)  (At  R.  R.  level.) 


Carbonate  of  lime, 

. . . 88.614 

88.746 

87.675 

Carbonate  of  magnesia,  . . . 

. . . .904 

.843 

1.807 

Carbonate  of  iron,  .... 

. . . .145 

trace. 

.247 

Alumina, 

. . . trace. 

trace. 

.010 

Sulphur, 

. . . .035 

.026 

.011 

Phospliorus, 

. . . .039 

.020 

trace. 

Insoluble  residue, 

. . . 9.900 

10.380 

10.380 

99.637 

100.015 

100.171 

Bed  IX,  (top  of  cut.)  Calcite  contained  in  limestone  in 
veins  about  an  inch  wide.  Pure  white ; crystalline  structure  ; 
hard  and  tough.  Contains  quartz  in  crystalline  masses. 

Bed  IX,  (at  B.  R.  level.)  Calcite  contained  in  limestone 
in  veins  about  an  inch  wide.  Pure  white ; crystalline  struc- 
ture, showing  small  plates  when  broken  ; hard  and  tough. 
Contains  quartz  in  crystalline  masses. 

Bed  XXIII,  (at  R.  R.  level.)  Calcite  contained  in  lime- 
stone in  veins  varying  from  two  inches  thick  to  mere 
threads.  Contains  quartz  in  crystalline  masses. 


Analyses  of  Flint  contained  in  limestones. 


Specimens  from  Bed  V. 

Carbonate  of  lime, 

Carbonate  of  magnesia,  . . . , 

Carbonate  of  iron, 

Alumina,  

Sulphur, 

Phosphorus, 

Carbonaceous  matter, 

Silica, 


(Top  of  cut.)(At  R.  R.  level.) 


9.337 

6.483 

.302 

.779 

.798 

00 

. .650 

.053 

.046 

.006 

trace. 

none. 

.386 

89.890 

90.800 

100.576  99.492 


Bed  V,  (top  of  cut.)  Flint  contained  in  the  limestone  in 
lenticular  masses.  Blue  black;  very  hard  and  brittle; 
massive  structure ; irregular  fracture ; somewhat  disinte- 
grated ; more  profusely  spotted  than  specimen  at  R.  R. 
level. 

Bed  V,  (at  R.  R.  level.)  Flint  contained  in  the  limestone 
in  lenticular  masses.  Blue  black ; very  hard  and  brittle  ; 
massive  structure;  irregular  fracture;  spotted  with  fine 
white  spots. 
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tertaiii  hopes  that  this  paper  will  induce  those  personally 
engaged  in  the  Iron  manufacture  in  Pennsylvania,  and  per- 
haps elsewhere,  to  forward  their  analyses  of  flux  stones  to 
Mr.  McCreath,  the  Chemist  of  the  Survey  at  Harrisburg, 
for  collation,  comparison  and,  if  desired,  publication. 

In  spite  however  of  the  abundance  of  such  materials  for 
a right  knowledge  of  the  constitution  of  our  limestone  for- 
mations, and  in  spite  of  the  no  doubt  entirely  reliable  ac- 
curacy of  the  individual  analyses,  although  made  by  so 
many  different  chemists,  in  different  laboratories,  and  prolv 
ably  by  somewhat  different  methods,  there  has  been  until 
now  no  extensive  and  serial  research  into  the  subject  such 
as  we  desire. 

All  the  quarries  opened  for  furnace  use  are  compara- 
tively small,  exposing  but  a limited  number  of  beds, — are 
scattered  about  the  formation  according  to  the  accidents  of 
local  exposures,  or  the  convenience  of  land  owners  and 
quarrymen, — their  places  in  the  vertical  geological  series  of 
strata  unknown  and  in  fact  disregarded, — and  no  regular 
series  of  analyses  made  of  them  even  as  they  lie  in  any  one 
quarry.  * 

Consequently,  no  approach  to  general  averages  of  the 
different  chemical  constituents  of  our  magnesian  limestone 
beds  as  a mass,  or  formation,  or  whole  series  of  strata,  has 
ever  been  made.  No  idea  of  how  the  magnesian  and  non- 
magnesian  layers  are  arranged  has  been  got.  No  law  of 
regular  or  irregular  inter-stratitication  has  appeared.  It 
has  not  been  possible  to  say  whether  the  several  magnesian 
layers  resemble  each  other ; whether  the  several  purer  lime- 
stone layers  are  alike,  or  not ; nor,  to  what  degree  the  two 
series  represent  two  kinds  of  physical  action  intermittent 
in  the  ancient  seas. 

Yet,  until  this  was  learned  we  could  not  take  the  first 
step  towards  a rational  geological  explanation  of  our  larger 
limestone  formations. 

At  a meeting  of  the  American  Philosophical  Society, 
December  20,  1877.  I described  the  progress  of  an  elaborate 

* Doubtless  exceptions  to  this  part  of  the  above  statement  may  be  made. 
See  for  example  Report  F,  p.  260. 
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investigation  which  I had  instituted  for  the  purpose  of 
determining  whether  or  not  any  fixed  or  rational  order  of 
deposition  could  l)e  observed  in  our  Siluro-Cambrian  Mag- 
nesian Limestone  Formation  No.  II. 

I selected  a fine  exposure,  made  by  the  Walton  quarry 
and  rock-cut  of  the  Northern  Central  Kailroad,  on  the 
west  bank  of  the  Susquehanna  river  opposite  Harrisburg; 
where  a consecutive  series  of  the  beds,  all  conformable,  and 
all  dipping  regularly  about  30°  to  the  southward,  afforded 
a good  opportunity  for  collecting  two  sets  of  specimens  for 
analysis,  one  at  the  bottom  and  the  other  at  the  top  of  the 
cut.  Great  care  was  taken  to  survey  the  cut,  mark  the 
beds  (from  1 to  115)  and  range  the  specimens  in  two  parallel 
series ; so  that  any  lack  of  homogenousness  in  any  bed 
might  be  detected  by  analyses  of  two  specimens,  taken  from 
places  in  the  edge  of  the  bed  5 to  30  feet  apart,  according 
to  the  depth  of  the  cut ; and  sometimes  by  the  selection 
of  a third  and  intermediate  si^ecimen  ; many  of  the  analy- 
ses of  individual  specimens  being  also  repeated. 

The  investigation  was  continued  throughout  the  winter 
of  1877-8  by  Mr.  Joseph  Ilartshorne,  and  completed  during 
the  summer  of  1878  by  Mr.  S.  S.  Hartranft ; and  I now  find 
myself  able  to  bring  some  of  tlie  resrdts  to  the  notice  of 
chemists  and  geologists  in  the  form  of  tables: — (1)  of  an- 
alyses, and  (2)  of  averages. 

The  analyses,  as  reported  to  me,  have  been  given  in  full 
on  the  preceding  pages. 

In  the  following  table  (Table  1)  the  relative  proportions 
of  Carbonate  of  lime.  Carbonate  of  magnesia,  and  Insoluble 
residue,  are  given,  ami  to  the  second  decimal  only. 

Attention  is  drawn  to  abnormal  beds  or  analyses  by  en- 
closing certain  x>ercentages  in  brackets.  The  greatest  pains 
were  taken  to  i)revent  mistakes  as  to  the  locus  of  each  sx:)eci- 
men  ; yet,  some  of  these  extraordinary  percentages  may 
be  significant  of  such  mistakes.  Most  of  them  are  j^rob- 
ably  indicative  of  actual  variations  of  com^josition  in  the 
beds. 


SoulhcDdofWaUxm  ^narsiss. 
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Table  I. 


Bed. 

Lime 

Cars.  j 

Magnesia  Garb. 

Insol.  Matter. 

1 

Grade. 

Top. 

Grade. 

Top. 

Grade. 

Top. 

1 

58.35 

57.10 

36.80 

38  25 

4.60 

4.00 

2 

55.60 

56.20 

38.50 

39.75 

5.30 

3.80 

(a)  3a 

89.90 

92.00 

3.60 

4.00 

5.70 

4.10 

4 

93.90 

97.05 

1.80 

1.85 

3.80 

1.40 

(6)  5 

96.40 

97.20 

1.40 

0.70 

1.90 

2.10 

6 

f5.50 

97.60 

1.40 

1.30 

1.50 

1.10 

7 

87.10 

87.40 

3.60 

3.70 

9.70 

9.10 

(c)  8 

82.30 

87.45 

14.50 

7.50 

3.10 

3.90 

(e)  (d)  9 

68.30 

67.60 

24.80 

27.00 

5.50 

5.40 

10 

90.70 

90.40 

8.05 

8.15 

1.90 

1.70 

11 

97.60 

96.70 

1.80 

1.30 

1.00 

2.20 

12 

66.00 

75.80 

32.40 

19.85 

1.60 

2.50 

13 

96.80 

97.20 

2.30 

1.85 

1.20 

1.40 

14 

95.85 

83.70 

2.40 

11.85 

1.80 

3.40 

15 

92.75 

97.30 

4.45 

1.00 

3.40 

1.80 

16 

97.80 

97.10 

1.30 

2.00 

1.10 

1.20 

(/)  17 

96.60 

[60.20] 

1.10 

[33.40] 

1.10 

[5.90] 

18 

97.00 

93.50 

1.20 

4.30 

1.40 

2.00 

19 

65.30 

62..30 

30.80 

34.50 

3 50 

3.00 

20 

96.40 

98.70 

2.90 

0.80 

0.70 

0.50 

21 

76.30 

71  75 

18.50 

24.30 

5.30 

4.20 

22 

93.7 

97.4 

3.8 

1.6 

1.9 

1.3 

(ff)  23 

65.3 

64.3 

30.8 

28.6 

3.4 

6.5 

24 

94.8 

93.1 

1.6 

1.9 

3.9 

4.8 

25 

68.9 

68.9 

23.8 

23.6 

7.4 

6.3 

(/i)  26 

90.0 

[70.85] 

6.8 

6.3 

3.4 

[22.95] 

(i)  27 

63.3 

75.7 

28.60 

18.1 

6.2 

5.6 

(i)  28 

81.25 

94  15 

6.65 

2.15 

12.0 

4.0 

29 

65.0 

62.4 

29.1 

31.4 

5.4 

5.4 

30 

98.9 

!7.9 

1.1 

1.30 

0.5 

0.9 

31 

61.0 

64.30 

27.7 

25.20 

10.9 

10.3 

32 

96.7 

97.6 

1.7 

1.0 

1.7 

1.8 

33 

73.3 

71.9 

12.4 

15.5 

12.4 

10.4 

34 

97.6 

96.3 

1.5 

1.2 

1.1 

1.5 

35 

75.20 

67.25 

18.90 

25.65 

4.7 

5.9 

36 

82.9 

79.9 

13.5 

16.9 

2.7 

4.2 

.37 

91.0 

89.0 

5.4 

5.8 

3.6 

3.6 

38 

79.7 

82.9 

16.9 

12.3 

2.9 

2.8 

39 

89.7 

98.7 

8.2 

1.6 

1.6 

0.3 

40 

61.5 

56.3 

33.6 

37.2 

4.7 

6.1 

41 

96.9 

95.8 

1.7 

2.2 

1.4 

1.9 

42 

55.6 

57.15 

35.0 

34.95 

6.9 

6.5 

(/c)  43 

97.8 

[91.0] 

1.3 

[1.3] 

1.3 

[7.9] 

(0  44 

73.6 

65.5 

22.5 

28.2 

3.4 

4.8 

(m)  45 

96.2 

[96.2] 

2.0 

[2.0] 

2.4 

[2.4] 

46 

97.2 

90.6 

1.7 

7.6 

0.7 

1.8 

47 

63.4 

68.2 

29.5 

27.1 

6.4 

3.6 

48 

94.3 

95.3 

1.9 

2.2 

3.5 

2.2 

(n)  49 

57.8 

66.2 

33  2 

26.9 

8.0 

5 7 

50 

60.4 

62.0 

32.1 

31.7 

5.3 

5.1 
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51 

92.9 

95.7 

3.2 

2.9 

3.0 

1.7 

52 

61.4 

68.9 

31.9 

23.7 

5.3 

7.2 

53 

81.1 

88.7 

10.0 

7.0 

4.7 

3.4 

54 

98.2 

97.9 

1.3 

1.2 

1.2 

0.7 

55 

79.8 

79.5 

10.8 

13.4 

8.6 

6.9 

56 

66.9 

66.0 

24.2 

23.2 

7.4 

9.7 

57 

91.6 

91.0 

2.4 

2.3 

5.9 

6.8 

58 

64.8 

60.1 

27.4 

29.9 

7.2 

8-6 

59 

97.1 

99.3 

1.8 

1.3 

1.1 

02 

60 

75.1 

76.3 

20.9 

19.9 

3.1 

2.4 

61 

89.3 

95.1 

1.5 

1.8 

8.9 

2.1 

(o)  62 

149.81 

61.9 

31.9 

28.4 

[16.9] 

8.2 

63 

71.0 

72.9 

23.8 

23.0 

6.0 

4.9 

64 

80.7 

87.7 

14.2 

10.0 

2.5 

2.3 

65 

67.7 

70.0 

20.9 

21.5 

10.2 

7.8 

66 

75.1 

79.1 

19.2 

13.6 

5.4 

5.8 

67 

61.0 

61.8 

33.6 

32.1 

4.6 

5.9 

(P)  68 

85.1 

96.0 

[10.4] 

2.3 

3.2 

1.9 

69 

51.7 

58.5 

32.7 

27.4 

12.9 

11.9 

70 

98.2 

97.4 

1.5 

1.4 

0.8 

0.9 

71 

55.6 

53.3 

33.7 

35.4 

10.3 

10.0 

72 

98.1 

97.3 

1.4 

1.6 

0.8 

1.2 

73 

93.9 

96.6 

3.6 

1.6 

2.7 

2.5 

74 

95.6 

96.8 

1.5 

1.2 

2.8 

2.1 

75 

91.3 

92.1 

2.8 

3.2 

5.4 

5.1 

76 

64.9 

63.0 

23.6 

26.7 

10.6 

9.8 

(2)  77 

85.5 

97.9 

[9.8] 

1.8 

4.5 

1.0 

78 

56.7 

56.0 

31.9 

31.5 

8.5 

10.8 

79 

86.7 

85.2 

7.1 

8.7 

5.0 

5.5 

(r)  80 

79.8 

95.9 

(9.9) 

2.0 

9.4 

2.6 

(s)  81 

54.9 

56.7 

[.35.7] 

24.0 

7.7 

18.4 

82 

84.7 

86.9 

10.8 

8.5 

4.1 

4.0 

83 

90.7 

91.0 

8.0 

7.6 

1.7 

1.9 

(t)  84 

66.8 

75.6 

[27.2] 

16.3 

4.4 

5.6 

85 

97.0 

93.7 

0.9 

4.1 

8.6 

2.1 

86 

95.4 

98.9 

1.3 

1.1 

3.8 

0.6 

87 

52.0 

54.1 

33.7 

28.1 

12.5 

15.9 

88 

96.3 

98.4 

1.9 

1.1 

2.2 

0.7 

89 

59.4 

61.6 

33.7 

31.8 

6.1 

5.9 

90 

97.6 

97.6 

1.8 

1.5 

0.9 

0.3 

91 

68.2 

74.1 

27.9 

23.1 

3.9 

3.0 

92 

98.2 

97.7 

1.3 

1.9 

1.2 

0.6 

93 

58.6 

59.2 

34.1 

35.1 

5.6 

5.0 

(u)  94 

96.7 

85.5 

1.4 

1.4 

1.8 

12.6 

95 

54.8 

55.2 

31.1 

30.6 

13.0 

12.9 

96 

95.8 

95.4 

2.7 

2.2 

1.3 

1.8 

97 

75.2 

77.6 

17.3 

16.4 

6.7 

4.8 

98 

62.0 

60.0 

29.4 

32.8 

7.8 

6.7 

99 

96.3 

96.0 

1.9 

3.2 

1.1 

0.9 

100 

62.2 

62.5 

29.5 

27.4 

8.3 

7.1 

101 

98.2 

98.8 

1.2 

0.8 

0.6 

0.3 

102 

64.4 

60.4 

30.5 

34.2 

4.3 

4.8 

103 

94.7 

93.1 

4.6 

4.8 

1.0 

1.4 

104 

80.2 

97.5 

13.2 

14.7 

5.6 

4.3 

105 

98.2 

96.9 

1.2 

1 6 

0.6 

1.1 
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106 

63.4 

63.3 

31.6 

31.7 

3.8 

4.1 

107 

98.2 

99.0 

1.6 

0.5 

0.3 

0.4 

108 

65.0 

65.0 

29.1 

29.6 

5.1 

5.0 

109 

94.8 

86.9 

2.5 

4.3 

1.8 

7.7 

110 

73.1 

64.3 

16.5 

22,3 

9.1 

11.6 

111 

94.5 

88.4 

2.7 

8.3 

1.9 

2.6 

112 

54.4 

54.4 

35.2 

36.2 

8.4 

7.7 

113 

98.1 

76.2 

0.9 

3.7 

1.0 

18.2 

114 

64.6 

55.4 

26.2 

33.8 

8.5 

9.7 

115 

95.1 

97.7 

1.9 

0.9 

1.7 

1.4 

Without  discussing  in  detail,  at  present,  this  instructive 
table,  several  things  are  evident  at  a glance,  viz : that 

1.  Alternate  strata  of  limestone  and  dolomite  make  up 
the  mass. 

This  is  most  easily  seen  by  running  the  eye  down  the 
fourth  and  fifth  columns  of  figures. 

It  will  be  noticed  that  beds  1,  2, — beds  3a,  4,  5,  6,  7 and 
8, — beds  10,  11, — beds  35,  36, — beds  45,  46, — beds  49,  50, — 
beds  53,  54, — beds  55,  56, — beds  62,  63,  64,  65,  66,  67, — beds 
72,  73,  74,  75,— beds  79,  80,— beds  82,  83,— beds  85,  86,— 
beds  97,  98, — group  themselves  together  either  as  high  or 
as  low  magnesian  beds, 

It  will  also  be  noticed  that  such  beds  as  14,  33,  36,  38, 
55,  64,  84,  97,  104,  occupy  an  intermediate  place  between 
the  two  series. 

To  render  this  law  of  alternation  more  apparent  to  the 
eye  a colored  diagram  is  published  with  this  volume,  on 
which  the  blue  spaces  represent  the  percentage  of  Carbonate 
of  lime,  the  yellow  that  of  Carbonate  of  magnesia  and  the 
red  that  of  Insoluble  residue. 

2.  The  dolomite  layers  carry  the  most  insoluble  materials, 
as  a rule. 

3.  Specimens  taken  from  the  top  and  bottom  of  the  cut 
(eighty  feet  apart,  or  less)  differ  sometimes  as  notably  from 
one  another  as  specimens  taken  from  different  beds,  but  as 
a rule  each  layer  is  nearly  homogeneous,  so  far  as  two  or 
three  analyses  can  show  such  a rule. 

4.  Not  one  of  the  so-called  dolomite  layers  has  enough 

rvf  monmooio  frv  'nrvniT-ri  if  <-»  1 4 4-1% /-xl  ^ 1 ^ ^ 

The  colored  diagram  has  been  omitted  as  uunecessary. 
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mite.  They  are  all  merely  more  or  less  magnesian  lime- 
stones. 

5.  Carbonate  of  magnesia  is  not  absent  from  any  bed  in 
the  Avhole  series.  To  illustrate  this  I select  the  range  of 
beds  from  No.  84  to  No.  116.  Out  of  these  32  beds — 

/ 12  show  less  than  2 p.  c. 

16i^]  3 “ “ 3p.  c. 

( 1 shows  . . . . 4.6  13.  c. 

While  of  the  regularly  alternate  remaining  beds 
r 9 range  between  36  and  30  p.  c. 

‘5  “ “ 30  and  25  I),  c. 

1 1 sinks  to  . . . 17  p.  c. 

[l  “ “ . . . 14  p.  c. 

The  alternation  of  the  two  carbonates  in  these  32  beds 
may  be  represented  to  the  eye  thus  : — 


Per  cent,  of  Carb.  Mag. 


Nos.  of  Beds  selected  from  the  Series. 


35  and  over, 
30 
2^3 
20 
15 
10 
5 
0 


87 


85,80 


88 


90 


91 


92 


93 


94 


95 


96 


98 


99 


Per  cent,  of  C’arb.  Mag. 

Nos.  of  Beds  selected  from  the  Series. 

35  and  over, 
30 
25 
20 
15 
10 
5 
0 


100  . . 


101 


102 


104 


103 


106 


105  1 


108 


107 


109 


110 


111 


112 


113 


114 


115 


It  is  esi3ecia]ly  remarkable  that  so  few  of  the  beds  occupy 
an  intermediate  position,  chemically  considered,  between 
nearly  fixed  extreme  limits  of  lime  and  magnesia. 

In  discussing  the  data  given  in  Table  1 above,  my  first 
attempt  was  of  course  to  obtain  something  like  a reliable 
average  of  the  three  principal  elements  : the  carbonate  of 
lime,  the  carbonate  of  magnesia  and  the  insoluble  residue. 

To  do  this  I first  averaged  the  group  of  five  beds  as  set 
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off  by  spaces  in  the  table  ; but  the  results  were  so  heteroge- 
neous that  they  are  not  worth  printing  ; as  any  one  may 
convince  himself  by  trying  any  two  of  the  groups  of  five  as 
exhibited  in  Table  2 : 

Table  II. 


Beds. 

Lime  Carbonate 

Bottom.  Top. 

Magnesia  Carb. 

Bottom.  Top. 

Insol 

Bottom. 

Res. 

Top. 

1 to  5,  

394.15 

399.50 

82.10 

84.55 

21.30 

15.40 

6 “ 10,  

423.90 

430  45 

52..35 

47.65 

21.70 

21.20 

11  ‘‘  16, 

448.40 

450.70 

43.35 

35.85 

9.00 

11.30 

16  “ 20, 

454.10 

411.80 

37.30 

75.10 

7.80 

12.60 

21  “26, 

399.00 

395.45 

78.50 

80.10 

21.90 

23.10 

26  “ 30,  

398.45 

401  00 

72.25 

59.25 

27.50 

38.94 

31  “ 36,  

403.80 

397.35 

62.20 

68.55 

30  80 

29.90 

36  “ 40 

404.80 

406.80 

77.60 

73.85 

15.50 

17.00 

41  “ 40,  

430.10 

405.65 

62.50 

69.95 

15.40 

23.50 

46  “ 60,  

373.10 

382.30 

98.40 

95.50 

23.90 

18.40 

1 “ 60 

4129.80 

4081.00 

666.55 

690.35 

194.80 

211.25 

Average,  . 

82.59 

81.62 

13.33 

13.81 

3.99 

4.22 

61  to  66, 

413.4 

430.7 

67.2 

48.2 

22.8 

19.9 

56  “ 60,  

395.5 

392.7 

76.7 

76.7 

24.7 

27.7 

61  “ 65,  

357.5 

387.4 

91.3 

84.7 

44.5 

25.3 

66  “ 70,  

371.6 

392.8 

97.3 

76.8 

26.9 

26.4 

71  “ 75,  

434.5 

436.1 

43.0 

43.0 

22.0 

20.9 

76  “ 80,  

373.6 

398.0 

82.3 

70.7 

38.0 

29.7 

81  “ 85,  

394.1 

403.9 

82.6 

60.5 

26.6 

32.0 

86  “ 90,  

400.7 

410.6 

72.4 

73.5 

25.5 

23.4 

91  “ 95, 

376.5 

371.7 

95.8 

92.1 

25.5 

34.1 

96—100, 

391.5 

391.4 

80.8 

82.0 

25.2 

21.3 

51—100 

3908.4 

4015.3 

779.5 

708.1 

283  6 

260.7 

Average,  . 

78.17 

80.31 

15.59 

14.16 

5.67 

5.21 

101—105, 

435.7 

428.7 

50.7 

55.1 

12.1 

11.9 

106—110, 

394.5 

378.5 

81.3 

87.4 

20.1 

28.8 

111—115, 

406.7 

372.1 

66.9 

82.9 

21.5 

39.6 

101—115 

1236.9 

1179  3 

198.9 

226.4 

53.7 

80.3 

Average,  ■ 

80.46 

78.62 

13.26 

15.09 

3.58 

5.35 

1—50, 

4129.80 

4081.00 

666.55 

690.35 

194.80 

211.25 

61—100, 

3908-40 

4015.30 

799.50 

708.10 

283.60 

260.70 

100—115, 

1236.90 

1179.30 

198.90 

226.40 

53.70 

80.30 

1—115 

9275.10 

9275.60 

1644.95 

1624.85 

532.10 

552.25 

Grand  average  of 

115  beds,  .... 

80.655 

80.668 

14.30 

14.13 

4.627 

4.802 
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Tlie  reason  is  obvious.  The  alternation  of  magnesian  and 
non-magnesian  layers  does  not  accord  with  an  arrangement 
of  them  into  groups  of  five.  Were  the  alternation  per- 
fectly regular, — were  every  alternate  bed  magnesian, — ’re- 
sults of  some  value  might  be  got  by  using  groups  of  2,  4,  6, 
8 or  10  beds.  But  a group  of  five  would  include  either  two 
limestone  and  three  magnesian  beds,  or  three  limestone  and 
two  magnesian  beds. 

The  next  attempt  was  made  with  groups  of  ten  beds  ; and 
the  top  and  bottom  analyses  were  thrown  in  together.  The 
result  as  shown  in  Table  3 was  hardly  more  satisfactory 
than  before. 


Table  III. 


Beds.  Lime  Mag.  Insol. 

curb.  carb.  residue. 

1 to  10, 82.40  13.33  3.98 

11  to  20, 83.25  9.57  2.03 

21  to  30, 79.69  14.50  5.57 

31  to  40, 80.63  14.11  4.66 

41  to  50, 79.55  16-32  4.06 


It  was  only  when  the  whole  series  was  simply  broken  up 
into  three  groups  of  60,  50,  and  15  beds,  that  any  uniform 
distribution  of  the  three  principal  elements  of  the  analysis 
thronghoiit  the  mass  of  the  formation  could  be  perceived, 
as  shown  in  Table  4. 


Table  IV. 


Beds. 

Lime 

Mag. 

Insol. 

carb. 

carb. 

residue. 

1 to  50, 

82.15 

13.57 

4.11 

51  to  100 

14.87 

5.44 

101  to  115, 

79.54 

14.17 

4.47 

1 to  115,  

80.662 

14.215 

4.715 

If  the  insoluble  residue  be  neglected  and  the  sum  of  the 
two  carbonates  be  called  100,  we  get  the  following  propor- 
tion : 

Beds  1 to  115  . . . 86.02  to  14.98  = 100. 

Having  thus  obtained  the  proiiortion  of  tlie  two  carbon- 
ates in  the  whole  series  of  beds,  the  next  step  was  to  group 
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the  low  magnesian  beds  together  and  the  high  magnesian 
beds  together,  calling  the  former  (L)  and  the  latter  (M). 

This  was  not  easy  to  do  for  the  whole  series,  on  account 
of  the  occurrence  of  layers  which  could  as  well  be  ranked 
with  (L)  as  with  (M.) 

For  this  purpose  I selected  14  limestone  (L)  beds  alter- 
nating, with  singular  regularity,  with  15  magnesian  beds 
(M,  distinguished  by  the  black-letter)  viz : beds  87,  88,  89, 
90,  91,  92,  93,  94,  95,  96,  97,  98,  99,  100,  101,  102,  103, 
104,  105,  106,  107,  108,  109,  110,111,  112,113,  114,115; 
and  the  result  was  as  follows : — 


Table  V. 


Lime  Garbonate. 

Magnesian  Garb. 

Insoluble. 

Bottom. 

Top. 

Bottom. 

Top. 

Bottom.  Top. 

(L)  96.62 

(M)  63.83 

93.47 

63.00 

1.97 

27.93 

2.58 

25.52 

1.24  3.57 

7.25  7.24 

Of  the  164  percentages  here  represented,  five  are  abnor- 
mal, as  may  be  noticed  by  consulting  the  last  part  of  Table 
1.  These  are  included,  however,  in  Table  5. 

If  now  we  combine  all  the  top  and  bottom  analyses  of 
Table  5,  without  excepting  any,  we  have  the  following  gen- 
eral average : — 

Table  VI. 

Lime  Garb.  Magnesia  Garb.  Insoluble. 


(L) , 95.05  2.27  2.40 

(M)  63.41  28.22  7.24 


but  if  we  throw  out  the  5 abnormal  analyses,  we  have  the 
slightly  different  general  average  ; — 

Table  VII. 

Lime  Garb.  Magnesia  Garb.  Insoluble. 


(L) , 95.77  2.06  1.42 

(M) ,  63.41  28.22  7.24 


which  is  perhaps  as  good  a formula  for  the  chemical  distri- 
bution of  the  lime  and  magnesia  constituents  of  our  older 
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limestone  formations  as  we  are  likely  to  get ; unless  we 
should  prefer  as  before  one  in  terms  of  Curb,  lime  and 
Garb.  magnesia=100  (rejecting  the  insoluble  residue)  thus: — 

Table  YTII. 

Lime  Garb.  Magnesia  Garb. 


(L) , 97.90  2.10  100. 

(M) ,  69.20  30.80  100. 


To  try  the  method  in  another  form,  I selected  57  high 
magnesian  beds  to  compare  with  the  remaining  58  loio  mag- 
nesian beds.  The  percentages  given  in  the  fourth  column 
of  figures  in  Table  1 were  then  alone  used,  and  the  follow- 
ing averages  were  obtained : 


Table  IX. 

Magnesia  Carbonate  atone. 


(1-30) 

(31—60) 

(61—90) 

1 

(91—115) 

(1-115) 

(L)  . . . 

. . . 3.010 

2.620 

2.25 

2.00 

2.53 

(M)  . . . 

. . . 27.960 

23.560 

26.05 

27.04 

25.89 

This  result  is  also  unsatisfactory,  inasmuch  as  a consid- 
erable number  of  the  beds  might  as  well  have  been  placed 
in  class  (M)  as  in  class  (L.)  No  proper  selection  in  fact  can 
be  made  until  careful  curves  of  percentages  are  drawn  and 
studied  by  comparison. 

But  now  a difficulty  of  quite  another  order  must  be  met. 

Even  were  we  able  to  classify  precisely  under  (L)  or  under 
(M)  each  bed,  and  even  could  each  analysis  be  looked  upon 
as  a perfect  representative  of  the  whole  constitution  of  its 
proper  bed,  no  possible  combination  of  these  analyses  could 
give  the  true  proportion  of  lime  and  magnesia  in  the  whole 
group  or  mass  of  400  feet  of  strata,  unless  the  beds  were  of 
equal  thichness  one  to  another. 

Now,  in  point  of  fact  the  115  beds  under  discussion  are 
of  very  dilferent  thicknesses  ; and  the  calculation  becomes 
tedious  enough. 

The  following  table  represents  the  first  measurements  of 
these  beds  by  Mr.  Sanders  : 
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Table  X. 


1,  • 

. 3' 

0" 

26,  . 

. 1' 

11" 

51,  . 

. o' 

2" 

76,  . . 1' 

9" 

2,  . 

. 2' 

9" 

27,  . 

. 6' 

5" 

52,  . 

11  ' 

77,  , . 6' 

3" 

3,  . 

. 3' 

6' 

28,  . 

. 4' 

1" 

53,  . 

. v 

0" 

78,  . . 7' 

3" 

4,  . 

. 4' 

6" 

29,  . 

. 2' 

7" 

54,  . 

. 1' 

10" 

79,  . . 6' 

8" 

5,  . 

. 8' 

1" 

30,  . 

. 1' 

0" 

. 2' 

0" 

80,  . . 11' 

5" 

3, 

2’ 

0" 

31,  . 

. 3' 

2" 

56,  . 

. 1' 

10" 

81,  . . 2' 

5" 

57,  . 

10" 

82,  . . 5' 

9" 

7,  . 

9" 

32,  . 

. 6' 

8' 

8,  . 

. 2' 

3" 

33,  . 

10" 

58,  . 

. 2' 

4' 

83,  . . 1' 

5'' 

V 

. 2' 

8" 

34,  . 

. r 

7" 

59,  . 

. 5 

8" 

84,  . . 2' 

5'f 

10,  . 

. 3' 

8" 

35,  . 

4" 

60,  . 

. 6' 

4" 

85,  . . 4' 

9" 

11,  . 

. 5' 

7 ' 

36,  . 

. 4' 

6" 

61,  . 

. 1' 

9" 

86,  . . 5' 

10" 

12,  . 

. 3' 

8" 

37,  . 

10" 

62,  . 

. 14 

0" 

87,  . . 6' 

5" 

13,  . 

■ 12' 

8" 

38,  . 

. 4' 

2" 

63,  . 

. 2' 

10" 

88,  . . 10' 

8" 

14,  . 

. 4' 

4" 

39,  . 

. 3' 

2" 

64,  . 

. 6' 

6" 

89,  . . 3' 

9' 

15,  . 

. 2' 

9" 

40,  . 

. 1' 

2" 

65,  . 

. 3' 

8" 

90,  . . 5' 

0" 

16,  . 

. 2' 

8" 

41,  . 

. 2' 

3" 

66,  . 

. 4' 

6" 

91,  . . 8' 

9" 

17,  . 

. 1' 

O’' 

42,  . 

3" 

67,  . 

. 5' 

6" 

92,  . . 1' 

2" 

18,  . 

. 1' 

1" 

43,  . 

. 3' 

6" 

68,  . 

. 3' 

7" 

93,  . , 6' 

6'' 

19,  . 

. 2' 

0" 

44,  . 

10" 

68,  , 

. 5' 

0" 

94,  . . 5’ 

6" 

20,  . 

. 1' 

2" 

45,  . 

5'' 

70,  . 

. 2' 

3" 

95,  . . 4' 

6' 

21,  . 

. 2' 

0" 

46,  . 

2" 

71,  . 

. 1' 

2" 

96,  . . 11' 

3" 

22,  . 

. 1' 

4" 

47,  . 

6" 

72,  . 

. 2' 

3" 

97,  . . 8' 

0" 

23,  . 

. 6' 

11" 

48,  . 

. 1' 

10" 

73,  . 

. 3' 

10  ' 

98,  . . 10’ 

4" 

24,  . 

7" 

49,  . 

. 4' 

0" 

74,  . 

. 6' 

O’' 

25,  . 

9’' 

50,  . 

5" 

75,  . 

. 5 

3" 

372' 

9" 

If,  for  instance,  we  take  a hypothetical  case,  and  imagine 
one  half  of  a series  of  one  hundred  beds  to  be  of  limestone 
carrying  an  average  of  two  per  cent,  of  carbonate  magnesia, 
and  the  other  half  to  be  beds  of  limestone  carrying  an  av- 
erage of  thirty  per  cent.,  and  if  we  suppose  that  the  thick- 
nesses of  the  first  fifty  beds  averaged  one  foot,  and  those  of 
the.  second  fifty  averaged  six  and  a half  feet  (total,  375 
feet,*)  it  would  give  a totally  false  result  to  calculate,  thus : 
50  teds,  at  ^.00  per  cent.,  \ 

50  beds,  at  30.00  per  cent.,  >•  Carbonate  of  Magnesia.  . 

100  beds,  at  16.00 per  cent.,  ) 

On  the  contrary,  the  calculation  should  run  thus : 

50X1'  X 2 p.  c.=  100  1 per  cent,  '\ 

50X6.5'X  30  p.  c.=  9750  f 9850.  i 
50X1'  =50'( 

50X6.5'=325'  ) j 


* Approximately  the  total  thickness  of  our  series  of  115  beds. 

23  MM. 
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If,  on  the  other  hand,  to  change  the  form  of  the  illustra- 
tion, the  thirty  per  cent,  went  to  the  one  foot  beds,  and  the 
two  per  cent,  went  to  the  six  and  a half  foot  beds,  the 
per  centage  of  the  whole  375  feet  would  be  only  2gygp=5.73. 

Changes  however  were  afterwards  made  by  Mr.  Harts- 
horne,  who  saw  reasons  for  subdividing  some  of  the  mem- 
bers of  Mr.  Sanders’  series,  and  thus  made  115  beds  out  of 
the  original  98  represented  in  Table  11 : 


Table  XI. 

1,  • 

. 3' 

0" 

31,  . 

. 1' 

0" 

61,  . 

. 2' 

4" 

90, 

. . 0' 

8' 

2,  . 

. 2 

9 

(32,  . 

. 3 

0 

.62,  . 

. 1 

10  ^ 

91, 

. . 0 

9 

3,  . 

. 3 

6 

1 33,  . 

. 0 

2 

] 63,  . 

. 1 

11  [ 

92, 

2 

5 

4,  . 

. 4 

6 

34,  . 

. 6 

8 

C64,  . 

. 1 

11  1 

93, 

• ,•  1 

11 

6,  . 

. 8 

1 

35,  . 

. 0 

10 

(65,  . 

. 3 

94, 

. . 2 

0 

.6,. 

. 1 

0 

(36,. 

. 0 

9 

i 66,  . 

. 3 

2 1 

95, 

. . 4 

0 

lb- 

. 1 

0 

) 37,  . 

. 0 

10 

67,  . 

. 1 

9 ■ 

96, 

. . 8 

0 

8,. 

. 0 

9 

38,  . 

. 0 

4 

68,  . 

. 14 

0 

97, 

. . 0 

8 

9,. 

. 2 

3 

39,  . 

. 4 

6 

69,  . 

. 2 

10 

98, 

. . 10 

6 

10,  . 

. 2 

8 

40,  . 

. 0 

10 

70,  . 

. 6 

6 

99, 

. . 3 

0 

11,  . 

. 3 

8 

41,  . 

. 4 

2 

71,  . 

. 3 

8 

100, 

. . 1 

8 

12,  . 

. 5 

7 

42, 

. 3 

2 

72,  . 

. 4 

6 

101, 

. . 1 

4 

13,  . 

. 3 

8 

43,  . 

. 1 

2 

73,  . 

. 5 

6 

102, 

. . 5 

6 

14,  . 

. 12 

8 

44,  . 

. 2 

3 

74, 

, 3 

7 

103, 

. . 0 

11 

15,  . 

. 4 

4 

45,  . 

. 0 

3 

75,  . 

. 5 

0 

104, 

. , 4 

6 

16,  . 

. 2 

9 

46,  . 

. 3 

6 

76,  . 

. 2 

3 

105, 

. . 2 

3 

17,  . 

. 2 

8 

47,  . 

. 0 

10 

77,  . 

. 1 

2 

106, 

. . 0 

10 

18,  . 

. 1 

0 

48,  . 

0 

5 

78,  . 

. 2 

3 

107, 

. . 1 

9 

19,  . 

. 1 

1 

49,  . 

. 0 

2 

79,  . 

. 3 

10 

108, 

. . 4 

10 

20,  . 

. 2 

0 

50,  . 

. 0 

6 

80,  . 

. 6 

0 

109, 

. . 2 

0 

21,  . 

. 1 

2 

51,  . 

. 1 

10 

( 81,  . 

. 2 

110, 

. . 3 

0 

22,  . 

. 2 

0 

52,  . 

. 4 

0 

(82,  . 

. 2 

8 ( 

111, 

. . 5 

6 

23,  . 

. 1 

4 

53,  . 

. 0 

5 

83,  . 

. 1 

9 

112, 

. . 1 

7 

24,  . 

. 6 

11 

54,  . 

. 5 

2 

84,  . 

. 6 

3 

113, 

. . 5 

6 

25,  . 

. 0 

7 

55,  . 

. 0 

11 

85,  . 

. 7 

3 

114, 

. . 5 

6 

26,  . 

. 0 

9 

56,  . 

. 1 

0 

86,  . 

. 6 

8 

115, 

. . 14 

6 

27,  . 

. 1 

11 

57,  . 

. 1 

10 

87,  . 

. 11 

5 

28,  . 

. 6 

5 

58,  . 

. 2 

0 

88,  . 

. 2 

5 

370'  10' 

29,  . 

. 4 

1 

59,  . 

. 1 

10 

89,  . 

. 5 

9 

30,  . 

. 2 

7 

60,  . 

. 0 

10 

The  diagram  section  accompanying  this  table  will  show 
to  the  eye  the  proportionate  sizes  of  the  bed,  as  well  as  the 
distribution  of  the  magnesian  beds  throughout  the  mass. 
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Treating  the  beds  according  to  their  thicknesses  and  by 
the  formula  given  above,  and  taking  only  the  analyses  given 
in  columns  1 and  3 of  Table  1 for  that  purpose,  we  get  the 
results  shown  in  Table  12. 

Table  XII. 

Beds.  Lime  curb.  Mag.  carb. 

1—  5, 1840  252 

6—  10, 684  96 

11—  15, 2710  245 

16—  20, 900  47 

21—  25, 1084  227 

26—  30, 1233  225 

31—  35, 1754  219 

36—  40, 623  87 

41—  45, 900  174 

46—  50, 480  53 

132.6')  12188  ) 1625 

929'o  12.2<7o 

51—  55 1C27  40 

56—  60, 657  103 

61—  65, 809  200 

66—  70, 2318  365 

71—  75, 1963  170 

76—  80, 1180  225 

81—  85, 1664  313 

86—  90, 1870  603 

91—  95, 824  105 

96—100, 1865  379 

179')  14177  ) 2503 

79.259'o  Ucfo 

101—105 1162  236 

106—110, 939  223 

111—115, 2882  247 

59.5'  ) 4983  ) 706 

83.75<5'fl  \\M% 

It  appears  by  the  first  fifty  beds  that  the  method  involving 
thickness  as  a factor  gives  9.4  per  cent  more  lime  carbon- 
ate and  1.13  per  cent  less  magnesia  carbonate  than  the 
method  of  simply  averaging  the  total  percentage  as  if  the 
beds  were  all  equal. 

The  second  fifty  beds  give  1.08  more  lime  carbonate  and 
1.59  less  magnesia  carbonate. 
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The  remaining  fifteen  beds  give  3.29  more  lime  carbonate 
and  1.40  less  magnesia  carbonate. 

And  taking  the  whole  series  thus  treated  we  have  the 
following  result : 


Feet  of  rock. 

132.6,  

179.0, 

59.5, 

Lime  carb. 
12188 

4983 

Mag.  Carb. 

1625 

2503 

706 

371.1  ) 31348 

) 4834 

Percentage  of  whole  mass  on 
thicknesses, 

a basis  of  > 

f 84.470 

13.020 

Compare  table  2, 

80.655 

14 .300 

Compare  table  4, 

80.662 

14.215 

The  facts  brought  to  light  by  the  investigation  are  as 
follows : 

1.  Taking  115  beds,  with  a total  thickness  of  371  feet. 

from  the  lower  middle  part  of  the  great  magnesian  lime- 
stone formation  No.  II— the  “Calciferous  Sandstone”  of 
New  York,  and  probably  of  Siluro-Cambrian  age — and  sub- 
jecting them  individually  to  chemical  analysis,  they  are 
seen  to  belong  to  two  well  marked  lithological  species  ; one^ 
a limestone,  carrying  2 or  3 per  cent  of  magnesia  carbonate 
and  1 or  2 per  cent  of  insoluble  materials  ; the  other ^ a 
dolomitic  limestone,  charged  Avith  from  25  to  35  per  cent  of 
magnesia  carbonate  and  an  average  of  over  7 per  cent  of 
insoluble  matter,  rising  in  some  cases  to  10  and  15  per  cent 
or  even  more. 

2.  These  two  species  alternate,  not  in  the  same  bed,  but 
in  separate  beds  sharply  distinguished  from  each  other 
and  traceable  across  the  exposure,  a distance  of  from  80  to 
1(X)  feet. 

3.  The  planes  of  separation  are  in  most  cases  those  of 
ordinary  deposition 

4.  No  current  or  cross  or  false  bedding  is  visible. 

5.  Some  of  the  beds  of  both  species  are  only  a few  inches 
thick  ; others  are  6 or  8 feet  thick  ; and  there  seems  to  be 
no  rule  connecting  either  species  with  the  thin  or  with  the 
thick  beds. 
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6.  Sometimes  a bed  of  limestone  only  5 or  6 inches  thick 
crosses  the  exposure  between  two  equally  thin  beds  of 
dolomite  ; yet  there  is  no  appearance  of  gradation  in  the 
deposits,  nor  in  their  chemical  composition.  The  same 
percentages  of  carbonate  of  magnesia  are  found  at  both 
extremities  of  the  exposure. 

7.  In  a few  cases  there  is  a decided  difference  in  the 
amount  of  magnesia  at  one  or  other  end  of  the  exposure ; 
but  whether  tliis  be  due  to  some  error  in  the  investigation, 
or  to  a radical  change  of  composition  along  the  bed  which 
exhibits  it,  is  not  certain. 

8.  There  are  thick  masses  of  limestone  strata  with  com- 
paratively thin  magnesian  layers  in  their  midst ; and  vice 
versa,  there  is  sometimes  a considerable  thickness  of  mag- 
nesian rock  parted  by  thin  layers  of  nearly  pure  Ihnestone. 

9.  There  are  a few  layers  of  an  intermediate  species  ; but 
these  are  not  numerous  enough  to  destroy  the  remarkable 
and  sudden  contrasts  of  alternate  layers  of  limestone  with 
2 or  3 per  cent  of  magnesia  and  layers  with  25,  30,  35  or 
more  per  cent.  In  fact  the  extreme  limits  are  often  directly 
and  repeatedly  in  contact  with  each  other. 

10.  The  largest  percentage  of  silicate  of  alumina  is  almost 
invariably  found  in  the  high  magnesian  layers. 

The  only  generalization  I can  make  from  the  above  data 
is  a negative  one,  namely  : that  no  theory  of  percolation 
can  account  for  the  facts  ; that  no  theory  of  more  rapid  dis- 
solution of  carbonate  of  lime,  leaving  a gi’owing  charge  of 
carbonate  of  magnesia  behind,  will  apply  to  rocks  which 
are  neither  honeycombed  nor  visibly  porous,  nor  unusually 
cleft,  nor  otherwise  disturbed  ; and  that  any  theory  to 
account  for  the  presence  of  the  magnesia  must  treat  the  lay- 
ers of  both  species  as  equally  mechanical  sediments  ; es 
pecially,  seeing  that  the  larger  part  of  the  insoluble  matter 
resides  in  those  which  contain  most  magnesia  ; while  mag- 
nesia is  present  in  all  of  both  kinds. 

1008  Clinton  Street,  Philadelphia,  Jane  23,  1879. 
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Table  showing  the  Specific  Gravity  of  some  Limestones. 


nwwn 


Number  of  Bed. 


Bed  L,  at  R.  R.  level,  . . . 

Bed  L,  top  of  cut, 

Bed  LI,  at  R.  R.  level,  . . 
Bed  LI,  top  of  cut,  . . . . 
Bed  LII,  at  R.  R.  level,  . , 
Bed  LII,  top  of  cut,  . . . . 
Bed  LIII,  at  R.  R.  level,  . 
Bed  LIII,  top  of  cut,  . , . 
Bed  LIV,  at  R.  R.  level,  . 
Bed  LIV,  top  of  cut,  . . . 
Bed  LV,  at  R.  R.  level,  . , 
Bed  LV,  top  of  cut,  ... 
Bed  LVI,  at  R.  R.  level. 
Bed  LVI,  top  of  cut,  . . 
Bed  LVII,  at  R.  R.  level. 
Bed  LVII,  top  of  cut,  . . 
Bed  LVIII,  at  R.  R.  level, 
Bed  LVIII,  top  of  cut,  . . 
Bed  LIX,  at  R.  R.  level, 
Bed  LIX,  top  of  cut,  . . 


Specific 

Gravity. 

2.82 

2.85 

2.71 
2.75 
2.80 

2.78 

2.73 

2.72 

2.71 
2.70 

2.72 
2.72 

2.74 

2.75 
2.69 
2.69 
2.80 

2.79 
2.68 
2.69 


CHAPTER  YII. 

Miscellaneous. 

In  this  chapter  are  included  the  analyses  of  specimens 
of  marl,  limestone,  shale,  barite,  sand,  iron  ore,  &c. , which 
have  not  been  classified  geologically. 

§ 77.  Marls. 

The  only  specimens  of  marl  thus  far  examined  are  from  the 
deposit  at  Harmonsburg.  It  occurs  in  Summit  township, 
Crawford  county,  on  the  adjoining  farms  of  Almon  Whiting 
and  Benjamin  Brown.  The  bed  is  estimated  to  contain 
eighty  acres.  It  lies  about  one  mile  N.  N.  E.  of  the  north 
end  of  Conneaut  lake,  on  a little  stream  emptying  into  the 
lake  at  Gregher’s  mill,  and  at  an  elevation  above  the  i^resent 
lake  surface  of  say  twenty  feet.  It  is  a lenticular  deposit, 
thin  at  the  edge,  and  thick  at  the  center,  occupying  the 
principal  part  of  a small  swamp  or  basin  between  low  hills 
of  drift.  A stratum  of  peat,  about  two  feet  thick,  overlies 
the  marl  and  supports  the  swamp  vegetation  covering  the 
surface. 

Pits  have  been  sunk  where  the  marl  is  fifteen  feet  thick, 
and  a boring  near  the  center  of  the  deposit  was  carried 
down  twenty-two  feet  without  reaching  its  base.  The  bed, 
therefore,  may  be  said  to  be  from  three  feet  to  twenty-two 
feet  in  thickness. 

Geologically  speaking,  the  deposit  is  of  recent  date.  It 
lies  within  the  walls  of  an  old  river  valley,  now  holding 
more  than  three  hundred  feet  of  northern  drift,  brought 
down  by  the  ice  of  the  Glacial  epoch,  and  cannot,  there- 
fore, be  as  old  as  the  drift.  It  probably  accumulated  when 
the  waters  of  the  Conneaut  lake  stood  at  a higher  level  than 
at  present ; or  this  swamp  may  have  been  an  independent 
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lakelet  wliicli  lias  since  been  drained  by  the  gradual  lower- 
ing of  its  outlet  leading  into  Conneaut  lake.  The  indica- 
tions are  that  it  was  a dejiosit  made  in  shallow  water,  for  a 
precisely  similar  bed  (except  as  to  the  peat,  which  no  doubt 
has  accumulated  since  the  lakelet  was  drained)  is  now  found 
at  the  bottom  of  Cassadaga  lake,  Chautauqua  county.  New 
York,  covered  by  from  ten  feet  to  thirty  feet  of  water. 
Large  quantities  of  the  material  have  been  raised  by  dredg- 
ing, and  prepared  for  use.  The  Cassadaga  marl  is  more 
compact  than  the  Harmonsbnrg  marl  in  consequence  of  not 
being  so  thickly  pierced  by  the  long,  vertical  rootlets  so 
noticeable  in  the  latter  ; but  the  two  deposits  are  evidently 
of  the  same  character  and  belong  to  the  same  age. 

Ever  since  1830,  occasional  crude  attempts  have  been  made 
to  dig  this  Harmonsbnrg  marl,  and  convert  it  into  lime  for 
mechanical  and  agricultural  purposes.  The  mortar  used  in 
several  brick  buildings  in  Meadville,  built  more  than  thirty 
years  ago,  was  made  from  lime  manufactured  here,  and  it 
is  said  to  stand  the  test  of  time  well. 

But  no  successful  attempt  to  permanently  utilize  the  marl 
seems  to  have  been  made  until  about  the  year  1874,  when 
Mr.  Almon  Whiting  erected  a dry-house  and  stone  lime 
kiln,  and  secured  a steam  engine  and  pumps  for  relieving 
the  pits  from  water  while  cutting  the  material.  Since  that 
time  quite  a business  has  been  established,  both  in  the 
manufacture  of  lime  and  fertilizers. 

The  peat  is  first  stripped  off,  and  then  the  marl  is  cut  out 
in  brick-shaped  blocks,  and  corded  up  to  dry.  This  work 
is  usually  done  in  the  month  of  June,  and  in  August  it  will 
be  sufficiently  dry  to  be  burnt.  The  process  of  burning  oc- 
cupies three  days  and  nights.  In  dry  weather,  this  is  done 
by  piling  up  in  the  open  air  alternate  layers  of  wood  and 
marl  as  high  as  convenient,  but  when  the  weather  is  w^et, 
the  burning  is  carried  on  in  a kiln  in  the  usual  way.  The 
product  is  then  run  through  a mill  and  ground  so  line  that 
it  can  be  applied  to  the  land  by  means  of  the  common  grain 
drills,  with  proper  attachments. 

A considerable  quantity  of  this  marl  has  already  been 
used  for  agricultural  puriDoses,  and  where  the  soil  is  dry 
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and  in  a suitable  condition  the  results  have  proved  very 
beneficial. 

I am  indebted  to  Mr.  John  F.  Carll,  Greologist  in  charge 
of  the  Survey  of  the  Oil  Regions,  for  most  of  the  facts  in 
the  above  notes. 

The  composition  of  the  marl  is  shown  by  the  following 
analyses : 


Crawford  County. 

(91a) 

(91b) 

(91C) 

Lime, 

49.129 

59.800 

44.997 

Magnesia, 

839 

1.405 

1.163 

Bisulphide  of  iron,  . 

429 

.000 

.071 

Sesquioxide  of  iron,  . 

170 

.850 

.860 

Alumina, 

020 

.810 

.808 

Potash, 

116 

.322 

.538 

Sulphuric  acid,  . . 

222 

.841 

.877 

Phosphoric  acid,  . . . 

023 

.042 

.062 

Carbonic  acid,  .... 

39.356 

13.590* 

33.890* 

Water, 

.' 2.190 

12.950 

1.340 

Carbonaceous  matter. 

6.510 

1.010 

3.900 

Silica, . 

1.052 

7.940 

11.541 

100.056 

99.560 

100.047 

{91a)  Harmonshurg  marl.  Raw  marl ; selected  block. 

{91b)  Harmonshurg  marl.  Mixed  masses  of  marl  taken 
from  different  pits  and  at  varying  depths,  and  burnt  in  close 
kiln  to  a white  heat. 

{91c)  Harmonshurg  marl.  Marl  burnt  in  open  air  to  a 
red  heat. 


§ 78.  Limestone  Nodules. 

The  discovery  of  these  nodules  of  greenish  limestone 
created  considerable  local  excitement  as  it  was  supposed 
they  contained  quite  a large  per  centage  of  nickel.  A 
thorough  examination  failed  to  show  even  a trace  of  this 
metal.  The  character  of  the  nodules  is  sufficiently  shown 
by  the  following  analysis  made  by  David  McCreath. 

* Samples  have  probably  absorbed  considerable  carbonic  acid,  from  long  exposure  in  the 
laboratory. 
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Somerset  County. 


{584) 

Burkit. 

Carbonate  of  lime, 51.921 

Carbonate  of  magnesia, 3.639 

Carbonate  of  iron, 3.069 

Protoxide  of  manganese, 586 

Alumina, 3.317 

Sulphur, 081 

Phosphorus, 102 

Insoluble  residue, 37.940 


100.655 


{58 Jf)  Concretionary  nodules  of  greenish  limestone^  found 
on  the  farm  of  Mr.  Burkit,  a few  miles  south-east  of  Bucks- 
town,  Somerset  county.  See  Report  HHH,  p.  6. 


79.  Limestones. 

Somerset  County. 

(404) 

Harshberger. 


Carbonate  of  lime,  . . 80.588 

Carbonate  of  magnesia, 8.445 

Carbonate  of  iron, 3.314 

Carbonate  of  manganese, 1.400 

Bisulphide  of  iron, 371 

Alumina, 455 

Phosphorus, 026 

Insoluble  residue, 4.803 


{Jt-OJi)  J.  Harshberger’ s quarry,  on  Ben’s  Creek,  one  mile 
south  south-west  of  Forwardstown,  Somerset  county.  See 
Report  HHH,  pp.  222,  223. 

Compact ; rather  coarse  grained ; spotted  with  pyrites ; 
bluish  black. 

Indiana  County,  Huntingdon  County. 


(770) 

(785) 

Doty. 

Barr. 

Carbonate  of  lime, 

. . . 65.892 

88.687 

Carbonate  of  magnesia,  .... 

. . . 9.686 

1.850 

Oxide  of  iron  and  alumina,  . . 

. . . 5.710 

1.439 

Sulphur, 

. . . .292 

.164 

Phosphorus, 

. . . .016 

.004 

Insoluble  residue, 

. . . 16.540 

8.230 

{770)  G.  M.  Doty’ s quarry,  five  miles  north-east  from 
Blairsville,  Indiana  county.  Limestone  one  hundred  and 
twenty  feet  below  Pittsburgh  coal  bed. 
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Compact,  brittle ; bluish  grey,  with  irregular  fracture. 
Sparkles  with  calcite.  Emits  a strong  argillaceous  odor 
when  breathed  upon. 

{786)  John  Barr’s  quarry,  four  and  a half  miles  from 
McAleavy’s  fort,  Huntingdon  county.  Limestone  occur- 
ring 80'±  feet  below  fossil  ore. 

Dark  bluish  grey  ; hard  and  compact ; seamed  with  cal 
cite  ; coated  with  iron  oxide.  (S.  S.  H.) 

Westmoreland  County. 

{.546) 

Freeman. 


Carbonate  of  lime, 42.357 

Carbonate  of  magnesia, 4.037 

Carbonate  of  iron, 4.142 

Alumina, 6.002 

Sulphur, 506 

Phosphorus, 590 

Insoluble  residue, 38.240 


{6J{,6)  On  land  of  John  Freeman,  seven  miles  from  Mt. 
Pleasant,  Westmoreland  county.  So-called  Black  ore.’’’ 

Compact,  very  sandy  looking ; dark  bluish  grey. 
(D.  McC.) 


§ 80.  Conglomerate  of  Limestone  and  Red  Shale. 


Huntingdon  County, 

{950) 

{951) 

Robertsdale. 

Diggins. 

Carbonate  of  lime, 

. . . 52.571 

46.232 

Carbonate  of  magnesia, 

, . . 2.081 

2.560 

Oxide  of  iron, 

. . 4.536 

5.179 

Sulphur, 

. . . .056 

.056 

Phosphorus, 

. . . .118 

.169 

Insoluble  residue 

. . . 42.460 

34.640 

{950)  Conglomerate  of  limestone  and  red  shale,  found 
near  Robertsdale,  Huntingdon  county.  Specimen  from  the 
outcrop,  and  very  much  weathered. 

Hard  ; somewhat  cellular ; sparkles  with  calcite.  Color, 
dark  brown  to  reddish  brown.  (S.  S.  H.) 

{951)  Conglomerate  of  dark  grey  limestone  and  red  shale, 
on  Joseph  Diggins’  farm,  one  and  three  quarter  miles  east 
of  Broad  Top  City,  Huntingdon  county. 

Hard  and  compact ; reddish  brown.  (S.  S.  H.) 
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^81.  Pliosj)liatic  Pebbles. 

In  tile  shot  block  ore  lying  below  the  Bird-eye  fossil  ore 
and  about  150  feet  above  the  Medina  Sandstone,  occur  small 
rounded,  shot-like  pebbles.  These  consist  for  the  most  part 
of  an  impure  phosphate  of  lime,  as  shown  by  the  following 
analysis. 


Juniata  County. 
{17) 

BoMnson. 


Lime, 20.825 

Magnesia, 486 

Phosphoric  acid,  . . . . 16.208  = 35.38  per  cent,  phosphate  of  lime. 

Oxide  of  iron, 18.143 

Alumina, 9.029 

Silica, 35.540 


100.141 


{17)  Phos'pliatic  pebbles  fouTid  in  Shot  Block  Ore,"  on 
land  of  John  Robinson,  Lost  Creek  Ridge,  Licking  Creek 
Valley,  Juniata  county.  See  analysis  of  ore,  (17)  p.  239. 


§ 82.  Barite. 

In  the  Lower  Helderberg  Limestone,  Formation  No.  VI, 
and  in  the  Siluro-Cambrian  Limestone,  Formation  No.  II, 
occur  occasional  pockets  of  barite  (sulphate  of  baryta.)  A 
considerable  quantity  of  this  has  been  mined  and  shipped 
to  marliet  by  the  Harrisburg  Mining  Company  from  a de- 
jiosit  near  Fort  Littleton  in  Fulton  county. 

The  analyses  given  underneath  show  the  comiiosition  of 
specimens  from  different  localities.  A small  per  centage  of 
suliihate  of  strontia  usually  accompanies  the  barite  ; its 
absence  therefore  in  all  of  the  specimens  examined  is  to  be- 
particularly  noticed. 
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Vulion  Coxmty. 

Blair  FrankHn  County. 

County. 

' 

' 

(699) 

(345) 

(698) 

(733) 

(582) 

Locke. 

Locke. 

Gal- 

Shockey.Shockey. 

braith. 

Sulphate  of  baryta,  . . 

. . 95.22 

96.91 

97.08 

95.91 

98.65 

Sulphate  of  strontia,  . 

. none. 

none. 

none. 

none. 

none. 

Oxide  of  iron  and  alumina,  .38 

.31 

.76 

.21 

.14 

Oxide  of  manganese,  . 

. . .05 

none. 

none. 

none. 

none. 

Lime, 

. . .59 

trace. 

none. 

.17 

trace. 

Magnesia, 

. . .18 

trace. 

trace. 

.11 

trace. 

Carbonic  acid,  .... 

none. 

none. 

none. 

none. 

Water, 

.08 

.32 

.09 

.20 

Silicic  acid, 

2.35 

1.74 

2.80 

1.11 

99.75 

99.65 

99.90 

99.32 

100.10 

{699)  From  land  of  Silas  Loclie,  a lialf  mile  north-east 
of  Fort  Littleton,  Fulton  county.  Average  as  mined  l)y 
the  Harrishurg  Mining  Co.  Found  in  the  Lower  Ilelder- 
berg  Limestone,  Formation  No.  YI. 

Massive  and  granular  ; bluish  grey. 

{3 If)  From  land  of  Silas  Loche ; surface  sjoecimen. 
Found  in  the  Lower  Helderberg  Limestone,  Formation  No. 
VI. 

Specimen  has  the  same  general  appearance  as  No.  (699.) 

{698)  On  Col.  Galbraith' s farm.,  Sinking  Valley,  Blair 
county. 

Cellular ; the  cells  much  stained  by  ferric  oxide  ; reddish 
grey. 

{735)  On  Christian  Shochey' s land,  two  and  a half  miles 
south  of  Waynesboro’,  Franklin  county. 

Granular ; also  in  radiating  columnar  masses ; color, 
white  to  bluish  white  ; luster,  generally  vitreous. 

{582)  Same  general  locality  as  the  previous  specimen. 

Granular ; also  slightly  fibrous ; generally  very  Avhite  ; 
some  of  the  pieces  slightly  stained  with  iron  oxide.  Pow- 
der, white  with  brownish  tinge.  (I).  McC.) 

24  MM. 
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§ 83.  Azoic  Slate. 


York  county.  ((555) 

reach  Bottom  Slate. 

Silicic  acid, 55.880 

Alumina, 21.849 

Ferrous  oxide,  9.033 

Manganous  oxide,  586 

Ootialtons  oxide,  trace. 

Titanic  acid  1.270 

Lime, 155 

Magnesia 1.495 

Soda 460 

Potasli, 3.640 

Carbon, 1.974* 

M^ater, 3.385 

Iron  di-sulphide 051 

Sulphuric  acid, 022 


99.800 


(653)  Peacli  Bottom  roofing  slate  from  J.  Humphrey  & 
Co.’s  quarry,  three  miles  south-west  of  Peach  Bottom,  York 
county. 

Dark  bluish  black  massive  slate. 


§ 8Jf.  Orislcany  Glass  Sand. 

This  is  sometimes  a bed  of  pure  white  saud  from  90  to 
100  feet  in  thickness  ; but  at  some  places  it  is  so  much  dis- 
colored by  iron  oxide  that  it  is  rendered  useless  for  the 
manufacture  of  glass. 

It  is  fully  described  in  Report  F.  pp.  78,  79,  80. 

An  average  specimen  of  the  white  sand  shows  the  follow- 
ing : 


Mifflin  County.  (736) 

Juniata  Sand  Co. 

Silica, 98.84 

Alumina, .17 

Oxide  of  iron, .34 

Oxide  of  manganese, trace. 

Lime, trace. 

Magnesia, trace. 

Loss  on  ignition, .23 

99.58 


* Average  of  three  determinations  by  different  methods. 
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{736)  Juniata  Sand  Co3  s mine,  three  and  a half  miles 
from  Lewistown,  Mifflin  county. 

Granular  and  very  white. 


§ 85.  Cellular  Quartz. 

The  specimen,  found  in  the  limestone  of  Formation  'No. 
II  in  Sinking  valley,  Blair  county,  was  analysed  as  it  was 
supposed  to  carry  considerable  zinc. 

It  consists  of  a mass  of  cellular  quartz  containing  num- 
erous drussy  cavities  lined  with  quartz  crystals  more  or 
less  stained  with  ferric  oxide.  Some  portions  of  the  mass 
have  the  general  appearance  of  calamine  (hydrous  silicate 
of  zinc,)  but  the  specimeus  contain  no  zinc. 


Blair  County.  (1003) 

Oalbraith. 

Silica, 94.89 

Oxide  of  iron  and  alumina, 3.28 

Oxide  of  manganese, trace. 

Oxide  of  cobalt, .17 

Lime, .06 

Magnesia,  .18 

Water, 97 


99.55 


{1003)  On  Col.  OalbraiW  s farm,  Sinking  Valley,  Blair 
county. 


§ 86.  Ferruginous  Sand-rock. 

In  Huntingdon  county  this  rock  is  known  among  the 
farmers  as  the  “red  rock”  and  is  generally  supposed  to 
carry  sufflcient  iron  to  make  it  valuable  as  an  ore.  It  col- 
ors the  upper  layer  of  the  Medina  sandstone  red. 

Its  average  composition  is  shown  by  the  following  analy- 
ses. 


Huntingdon  County. 

(945) 

(952) 

(955) 

Iron, 

, . 18.491 

17.425 

17.060 

Sulphur,  

.047 

.043 



Phosphorus,  . . . . . 

.179 

.202 

— 

Insoluble  residue, 

. . 64.340 

69.470 

69.940 
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{OlfS)  Hard  silicious  ore  found  on  the  terrace  of  Broad 
Moiintaln^owQ  fourth  iriile  north-east  of  Greenwood  furnace, 
Huntingdon  county.  It  colors  the  npper  layer  of  the  Me- 
dina sandstone  red. 

{95 f Ferrugtnous  sand  stone  f mown  as  the  ^‘‘Redroclx.f 
found  on  Green  Sea  Mountain,  two  miles  from  ]\IcAleavy’s 
fort,  Hnnting’don  comity. 

{955)  '■‘■Red  rode f from  Robert  Fleming's  mine,  near 
Monroe  furnace,  Huntingdon  county. 


§ 87.  Ferruginous  Shale. 

In  “Shutler’s  Hill,”  south-east  of  Tioga  village,  some 
200  feet,  more  or  less,  of  Catskill  rocks,  principally  red 
shale  and  sandstone,  may  be  seen,  dipping  to  the  south- 
ward. These  strata  have  been  further  exposed  by  excava- 
tions made  in  search  of  an  ore  said  to  combine  neiv  and 
wonderful  properties.  Indeed,  the  hill  has  been  honey- 
combed with  shafts  and  trenches,  and  much  time  and 
money  wasted.  (G.  pages  77,  78.) 

Many  absurd  claims  have  been  made  on  behalf  of  this 
so-called  ore,  but  a most  thorough  analysis  has  failed  to 
find  anything  nnnsual  in  it.  It  is  simiily  a ferruginous 
shale  carrying  the  usual  constituents  of  that  rock,  and  con- 
tains absolutely  nothing  aside  from  what  is  shown  in  the 
following  analysis. 

Tioga  County.  {SSO) 

“ Hathaway  Ore." 

Silica, 59.630 

Alumina,  ....  ...  18.560 

Sesquioxide  of  iron,  ....  8.571  = 6.00  per  cent.  iron. 

vSe.squioxide  of  manganese,  . .290 

Lime, 672 

Magnesia, 2.252 

Potash  and  soda, 5.109 

Sulpliuric  acid, 123  = .050  per  cent,  sulphur. 

Phosphoric  acid, 279  = .122  per  cent,  phosphorus. 

Titanic  acid, trace. 

"Water, 4.560 


100.046 


MISCELLANEOUS. 
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(339)  Hailiaicay  Ore,"  in  “Slmtler's  Hill,"  opposite 
Tioga,  Tioga  county.  Ferruginous  shale,  carrying  numer- 
ous small  scales  of  mica. 


§ 88.  Red  Hematite  Ore  from  the  Coal  Measures. 

Red  hematite  iron  ore  is  of  unusual  occurrence  in  the  Coal 
Measures. 

Occasional  nodules  have  been  found  in  Pennsylvania ; 
and  Dr.  T.  Sterry  Hunt  has  observed  numerous  specimens 
of  this  valuable  ore  in  the  Coal  Measures  of  the  Hocking 
valley  in  Ohio. 

An  analysis  of  a specimen  shows  it  to  have  the  following 
composition : 


Fayette  County.  (52) 

Youghiogheny  valley. 

Meiallic  iron, 52.200 

Sulphur, .131 

Phosphorus, .080 

Water,  1.790 

Insoluble  residue, 18.320 


{52)  Red  hematite  from  the  Barren  Measures,  in  the 
Youghiogheny  Valley,  Fayette  county.  See  Report  L.  p. 
111. 

Exceedingly  hard  and  tough  arenaceous  red  hematite. 


§ 89.  Carbonate  Iron  Ore. 


Sullivan  County.  (.815) 

{Ganoga.) 

Jkletallie  iron, 32.000 

Sulphur, 

Phosphorus, 204 

Insoluble  residue, 19.420 


(815)  Carbonate  ore  found  near  Ganoga  Lake,  Sullivan 
county.  See  Report  GrGr. 

More  or  less  oxidized ; color,  greenish  grey  to  reddish 
brown. 
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§ 90.  Paints.  ^ 

The  following  are  the  analyses  of  two  specimens  of  paint 
produced  by  the  calcination  of  iron  j)yrites. 


Mercer  County. 

{1006a) 

{1006b) 

Oriental 

Oriental 

Paint  Co. 

Paint  Co. 

Sesquioxide  of  iron, 

. . . . 66.143 

77.143 

Protoxide  of  iron, 

. . 6.300 

5.142 

Bisulphide  of  iron, 

415 

.405 

Alumina, 

697 

.543 

Lime, 

160 

.160 

Magnesia, 

100 

.100 

Sulphuric  acid, 

. . . . 13.110 

7.334 

Silica, 

. . . . 3.880 

3.980 

Water  and  carbonaceous  matter,  . . 

. . . . 9,195 

5.194 

100.000 

100.000 

{1006a)  Oriental  Paint  Co.' s 'paint.,  Jamestown,  Mercer 
county. 

Produced  by  roasting  iron  pyrites,  &c. 

{10061))  Same  as  No.  (1006a),  but  leached. 


§ 91.  Iron  Pyrites. 

The  analysis  given  underneath  shows  the  composition  of 
a si:)ecimen  of  iron  pyrites  from  the  Coal  Measures.  It  is 
used  for  producing  paint  in  the  works  of  the  Oriental  Paint 
Co.  at  Jamestown,  Mercer  county. 


Mercer  county,  {1006c) 

Oriental 
Paint  Co. 

Bisulphide  of  iron, 96.161 

Bisulphide  of  coi:)per, trace. 

Alumina, 653 

Lime,  450 

Magnesia, 140 

Silica, 680 

Undetermined, 1.916 


100.000 


{1006g)  Iron  pyrites  used  in  Oriental  Paint  Co.'s  WorJcs 
for  producing  paint.  Analysis  of  pyrites, made  by  Mr.  John 
M.  Stinson,  under  my  direction. 


MISCELLANEOUS. 
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92.  Weat7ie7'ed  Coals. 


Clinton  county. 

(541) 

(542) 

Tangascootac  coal,  Tangascootac  coal, 

(Lower  bed.'\ 

(Upper  bed.'\ 

Water, 

550 

.730 

Volatile  matter, 

, 20.845 

18.190 

Fixed  carbon, 

. . 67.801 

57.719 

Sulphur, 

. . . .659 

.981 

Ash, 

. . . 10.145 

22.380 

100.000 

100.000 

Fuel  ratio, 

. 1 : 3.25 

1 : 3.17 

Coke,  per  cent., 

. . . . 78.605 

81.080 

Color  of  ash, 

• • • • grey. 

grey. 

{Blf-l)  Tangascootac  coal, 

ten  miles  west  from 

Lock  Haven, 

on  S.  fork  of  Tangascootac  creek,  Clinton  county.  Lower 

Toed,  probably  bed  A.  Coal  mined  eight  years 

ago,  October 

8,  1875.  Analysed  by  D.  McCreath,  October, 

1876. 

Coal  has  a dull  luster,  and  is  somewhat  iridescent. 

{5Jl2)  Tangascootac  coal,  ten  miles  west  from  Lock  Haven, 
on  S.  fork  of  Tangascootac  creek,  Clinton  county.  Upper 
Toed,  prohably  Toed  B.  Mined  not  less  than  twenty-two  years 
ago,  and  exposed  all  that  time,  October  7,  1875.  Analysed 
by  D.  McCreath,  October,  1876. 

Coal  has  a dull  resinous  luster,  and  is  seamed  with  slate 
and  iron  pyrites. 


93.  Coal  Ash. 


Clinton  county,  (806b) 

McIntyre. 

Silica, 47.585 

Alumina, 40.117 

Sesquioxide  of  iron, 6.143 

Titanic  acid, 1.190 

Lime, 960 

Magnesia, 731 

Sulphuric  acid, 932 

Phosphoric  acid, 123 

Potash  and  soda, 1.486 


99.267 

{8061))  Coal  ash  from  Mclnti/re  Coal  Co.' s coal,  Drift  No. 
2 ; Bed  E.  Coal  contains  9.125  per  cent.  ash.  See  coal  an- 
alysis No.  (806a,)  page  47. 
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§ 9Jf.  Analyses  of  Coals  Grouped  According  to  Counties. 

Under  this  section  are  gronped  the  analyses  of  coals  which 
have  been  given  in  detail  in  the  body  of  this  report. 

The  analyses  from  each  county  are  given  under  their  pro- 
per heading,  so  that  the  general  character  of  the  coals  from 
each  county  may  be  seen  at  a glance. 

F or  convenience  of  reference  the  number  of  the  analysis 
and  the  page  of  the  report  on  which  the  detailed  analysis 
is  recorded,  are  added  to  the  tables. 


No.  of  analysis. 

Page  of  Report. 

Name  of  Coal. 

Water. 

Volatile  matter. 

Fixed  carbon. 

1 

Sulphur. 

i 

A 

m 

< 

164 

4 

Greene,  county. 
Minor, 

1.230 

33.1.35 

49.115 

1.705 

14.815 

154 

6 

Minor, 

1.175 

35.615 

49.725 

2.280 

11.205 

8 

4 

Stevenson,  

1.036 

38.304 

48.966 

2.726 

8.968 

155 

6 

Sayers, 

1.265 

34.685 

49.590 

1.270 

13.190 

156 

6 

Lippincott, 

1.235 

36.185 

46.723 

2.972 

12.885 

153 

6 

Oir 

.920 

33.710 

52.064 

1.121 

12.185 

157 

6 

Sliape, 

1.200 

38.860 

49.402 

2.345 

8.190 

158 

6 

Price, 

1.000 

35.675 

50.846 

1.694 

10.785 

7 

6 

Groom, 

1.180 

32.344 

51.582 

1.306 

13.588 

5 

9 

Lucas, 

1.790 

35.400 

56.818 

1.152 

4.840 

9 

9 

tVliitely  creek, 

l.,500 

30.428 

55.038 

1.406 

11.628 

10 

9 

Gray, 

1.088 

34.012 

51.783 

2.261 

10.856 

160 

13 

Vernon, 

1.020 

38.490 

45.895 

2.905 

11.690 

159 

16 

Vernon, 

1.040 

37.225 

56.608 

.982 

4.145 

161 

16 

Vernon 

.850 

38.580 

54.185 

1.290 

5.095 

6 

16 

Maple  Farm, 

1.0.30 

36.490 

59.051 

.819 

2.610 

162 

19 

Miller,  

.900 

38.390 

52.049 

1.941 

6.120 

147 

4 

Washington  county. 
Henderson, 

1.695 

39.150 

46.658 

1.972 

10.525 

151 

5 

Janies,  

1.385 

37.210 

42.335 

3.710 

15.360 

152 

5 

Hill,  

.770 

.36.115 

48.554 

2.146 

12.415 

150 

5 

Rogers, 

.740 

36.040 

46.890 

2.375 

13.955 

148 

7 

Denning, 

1.810 

38.520 

51.181 

1.179 

7.310 

149 

7 

Moninger, 

1.190 

36.585 

43.489 

2.806 

15.930 

146 

10 

Teeple, 

1.060 

33.590 

48.688 

2.367 

14.295 

145 

13 

Patterson, 

.775 

36.770 

51.467 

2.098 

8.890 

1.39 

13 

Magee,  

1.510 

40.510 

41.324 

7.566 

9.090 

177 

13 

Bushfield, 

1.730 

37.735 

54..561 

1.499 

4.475 

1()5 

13 

Thomas, 

New  Eagle  Works,  . . . 

1.080 

40.350 

50.311 

2.594 

5.665 

166 

13 

■ I.ISO 

35.830 

58.154 

.761 

4.075 

181 

14 

Liddell, 

.650 

35.075 

55.030 

1.910 

7.335 

135 

14 

Reed, 

1.110 

35.315 

57.332 

.648 

5.595 

136 

14 

Neil,  

West, 

1.000 

35.350 

55.010 

.895 

7.745 

1.37 

14 

1.220 

35.420 

60..537 

.658 

2.165 

138 

14 

White 

.890 

36.810 

55.312 

.643 

6.345 

180 

17 

Ashurst, 

1.010 

40.995 

48.769 

2.206 

7.020 

179 

18 

Magee,  

1.130 

38.720 

40.253 

3.722 

16.175 

142 

18 

New  Eagle  Works,  . . , 

1.140 

35.275 

58.167 

.758 

4.660 

143 

18 

Liddell, 

1.425 

36.880 

56.829 

.796 

4.070 

miscella:s^eous. 
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Name  of  Coal. 

Water. 

Volatile  matter. 

1 

Fixed  carbon. 

Sulphur. 

140 

18 

Neil,  

1.120 

34.655 

60.414 

.766 

3.045 

141 

18 

IVhite,  

1.290 

34.125 

57.975 

.586 

6.020 

134 

20 

Harding,  

1.540 

37.825 

57.063 

.762 

2.810 

144 

20 

Thomson, 

1.095 

39.790 

55.033 

1.172 

2.910 

178 

20 

Redd, 

.680 

38.525 

55.920 

.855 

4.020 

690a 

20 

Slocum, 

1.130 

38.040 

52.670 

1.450 

6.710 

6906 

20 

Slocum, 

1.150 

36.920 

52.067 

.748 

9.115 

690c 

20 

Slocum,  . . 

1.320 

35.410 

59.545 

.640 

3.085 

690(1 

20 

Slocum, 

1.410 

35.835 

58.058 

.677 

4.020 

Beaver  county. 

173 

40 

Todd,  . *.  

1.500 

39.870 

46.960 

4.595 

7.075 

182 

40 

Todd, 

1.370 

37.800 

54.463 

1.587 

4.780 

172 

40 

Swearingen, 

2.080 

39.520 

54.691 

1.249 

2.460 

174 

40 

l\'ilson, 

1.530 

41.380 

49.798 

2.467 

4.825 

171 

40 

Cotter,  

1.660 

37.085 

51.351 

2.709 

7.215 

175 

54 

Diehl, 

1.770 

38.620 

56.333 

.717 

2.560 

176 

54 

Brvan,  

2.090 

35.700 

59.685 

.580 

1.945 

507 

54 

Dougherty 

3.090 

37.915 

56.980 

.495 

1.520 

486a 

54 

Mansfield"  

1.780 

40.760 

49.391 

3.379 

4.690 

4866 

54 

Mansfield,  

1.160 

48.015 

38.241 

.599 

11.985 

513 

54 

Middleton 

2.680 

36.205 

53.804 

2.391 

4.920 

511o 

64 

Mendenhall,  

1.850 

41.260 

43.263 

4.177 

9.450 

515a 

64 

Couch,  

2.08O 

39.285 

48.818 

1.927 

7.925 

509a 

64 

Hulmes, 

2.200 

39.440 

50.705 

.825 

6.830 

5116 

65 

Mendenhall, 

2.270 

38.870 

50.173 

2.3'22 

6.365 

514 

65 

Fish 

2.160 

40.885 

49.488 

1.767 

5.700 

5156 

65 

Couch,  

2.370 

36.470 

51.845 

1.170 

7.545 

5096 

65 

Hulmes, 

2.400 

38.110 

54.619 

.791 

4.080 

510 

66 

Fell,  

1.450 

34.270 

36.193 

3.357 

24.730 

508 

66 

Ross  & Smith, 

1.620 

39.385 

43.603 

2.822 

12.570 

Lawrence  county. 

626 

37 

Miller,  

1.940 

39.265 

55.828 

.727 

2.240 

635 

37 

Miller,  ....  ... 

1.930 

40.125 

55.606 

.849 

1.490 

623 

52 

McConnell, 

1.950 

40.860 

53.531 

1.199 

2.460 

630 

52 

Woollev, 

2.340 

39.480 

55.774 

.741 

1.665 

632 

52 

Granniss, 

2.100 

41.210 

54.163 

.587 

1.940 

627 

53 

Lee  cfe  Patterson,  .... 

2.170 

39.610 

55.591 

.789 

1.840 

624 

53 

Armstrong, 

1.660 

40.760 

50.008 

2.572 

5.000 

629 

53 

Rogers, 

1.990 

39.990 

52.286 

1.734 

4.000 

625 

53 

Brown, 

2.710 

39  220 

55.693 

.567 

1.810 

631 

53 

Brown, 

3.055 

38.260 

53.585 

.675 

4.425 

628 

66 

Sharpless  & Kincaid,  . . . 

2.670 

38.790 

54.994 

.956 

2.590 

637 

66 

Nelson, 

1.930 

42.445 

49.823 

1.832 

3.970 

636 

97 

Miller,  

1.190 

48.140 

44.084 

1.951 

4.635 

633 

98 

Brown, 

2.030 

42.147 

44.233 

4.087 

7.503 

Butler  county. 

488 

.37 

Cable, 

1.740 

42.450 

45.551 

4.104 

6.155 

472 

37 

Wilson, 

1.500 

43.860 

47.415 

2.700 

4.525 

932 

41 

Unionville, 

2.110 

37.570 

51.248 

1.890 

7.178 

485 

■18 

Schantz, 

2.290 

33.5.80 

55  772 

1.1.58 

7.200 

502 

55 

Fiedler, 

1.390 

41.265 

48.029 

3.061 

5.715 

470 

55 

Melvin, 

1.455 

43.250 

49.716 

2.109 

3.470 

487 

55 

Bieber, 

1.300 

40.220 

42.661 

2.404 

13.415 
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Name  of  Coal. 

Water. 

Volatile  matter,  j 

Fixed  carbon. 

Sulphur. 

J 

GQ 

<1 

934 

55 

McGarvey, 

1.610 

40.300 

49.456 

.739 

7.895 

933 

63 

Studebaker, 

2.270 

40.990 

46.794 

1.871 

8.075 

935 

63 

Mercer  Company,  .... 

2.430 

36.735 

47.858 

.767 

12.210 

936 

63 

Mercer  Company,  .... 

2.920 

38.495 

54.138 

.842 

3.605 

Indiana  county. 

683 

17 

George, 

1.680 

34.975 

57.000 

.665 

5.680 

680 

15 

Evans,  

1.040 

36.940 

50.8,50 

1.495 

9.705 

677 

15 

Aslibaugh,  

1.110 

37.555 

53.639 

1.436 

6.260 

685rt 

15 

Doty, 

1.370 

29.130 

58.461 

.849 

10.190 

6855 

15 

Smith, 

1.130 

28.895 

56.409 

2.571 

10.995 

679 

19 

Evans,  

1.460 

31.995 

58.788 

.997 

11.760 

684 

27 

Sloan, 

.850 

27.385 

49.748 

3.017 

19.000 

688 

41 

Groft  Bros., 

.950 

31.420 

55.215 

1.215 

11.200 

673 

41 

Beattv 

.990 

31.760 

52.190 

4.625 

10.435 

682 

41 

Hazlett, 

1.180 

26.500 

56.697 

.671 

14.970 

621 

42 

Griffith, 

.590 

28.710 

52.488 

5.462 

17.750 

619 

42 

Griffith,  

.700 

29.680 

63.766 

1.719 

4.135 

620 

42 

Indiana  Coal  Co.,  .... 

.800 

25.770 

70.224 

.621 

2.585 

678 

42 

Waddle, 

1.220 

32.570 

59.689 

2.151 

4.370 

616 

43 

Snyder, 

.770 

27.800 

67.537 

.718 

3.175 

615 

43 

Ragar, 

.600 

26.631 

61..525 

.629 

10.715 

617a 

43 

Harris,  

.660 

24.467 

71.900 

.588 

2.385 

6175 

43 

Harris,  

.450 

24.215 

60.947 

1.173 

13.215 

687 

43 

Marlin, 

1.100 

31.890 

60.736 

1.279 

4.995 

689 

48 

Brady,  

.920 

31.320 

57.266 

2.609 

7.825 

681 

48 

Forsythe, 

1.010 

28.605 

55.380 

.700 

14.405 

674a 

57 

Lowry, 

.880 

23.375 

50.324 

.621 

24.800 

6745 

57 

Lowry, 

.870 

24.485 

52.964 

.621 

21.060 

674  c 

57 

Lowry, 

1 .320 

30.320 

66.083 

.654 

1.623 

686 

58 

.Jeffries,  . . 

.860 

31.535 

59.093 

3.162 

5.350 

676 

58 

Walker, 

1.270 

28.930 

60.175 

.950 

8.675 

675 

58 

Walker,  ...  

1.240 

29.630 

65.172 

.503 

3.455 

618 

71 

Indiana  Coal  Co.,  .... 

.920 

24.356 

62.218 

4.916 

7.590 

622 

85 

Meldren, 

.560 

27.880 

61.920 

3.610 

6.030 

Westmoreland  county. 

638a 

15 

McFarland, 

1.275 

25.195 

65.517 

2.248 

5.765 

6385 

17 

McFarland, 

1.190 

26.080 

59.789 

3.116 

9.825 

473a 

22 

Westmoreland  Coal  Co.,  . 

1.410 

37.655 

54.439 

.636 

5.860 

4735 

22 

Westmoreland  Coal  Co.,  . 

1.310 

37.100 

55.004 

.636 

5.950 

473c 

22 

Westmoreland  Coal  Co.,  . 

1.560 

39.185 

54.352 

.643 

4.260 

505a 

23 

Penn  Gas  Coal  Co.,  . . . 

1.780 

35.360 

59.290 

.680 

2.890 

5055 

23 

Penn  Gas  Coal  Co 

1.280 

38.105 

54.383 

.792 

5.440 

505c 

23 

Penn  Gas  Coal  Co.,  . . . 

1.490 

37.153 

58.193 

.658 

2.506 

489 

24 

Fulton  & Pinkerton,  . . . 

1.200 

32.9,55 

54.830 

.635 

10.380 

480 

24 

Greensburg  Coal  Co.,  . . 

1.020 

33.495 

61.344 

.861 

3.280 

482 

24 

Horner, 

1.200 

33.600 

58.491 

.794 

5.915 

474 

24 

Hunter, 

1.2.50 

42.110 

48.820 

2.075 

5.745 

476 

24 

Kunkle,  

.970 

37.845 

53.234 

1.541 

6.410 

495 

24 

Saltzburg  Coal  Co.,  . . . 

1.070 

35.515 

56.458 

2.257 

4.700 

506 

25 

Saxman, 

1.590 

30.945 

63.489 

.796 

3.180 

475 

26 

Seanor, 

1.010 

32.980 

62.962 

.788 

2.260 

503 

26 

Lomison, 

.830 

31.030 

62.819 

.746 

4.575 

471 

26 

Millwood  Coal  Co.,  . . . 

1.240 

30.715 

63.799 

.621 

3.625 

483 

26 

Seaton, 

.580 

24.850 

64.779 

3.496 

6.295 

MISCELLA^^^EOUS. 
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g 

m 

1 

1 

1 < 

484 

26 

Cauffleld, 

1.050 

25.170 

69.602 

.668 

: 3.510 

479 

26 

Kehoe, 

.930 

27.365 

49.651 

.8.59 

21.195 

481 

26 

Chambers,, 

1.140 

29.880 

62.227 

.668 

’ 6.085 

477 

26 

Anderson, 

.880 

31.720 

61.072 

1.143 

' 5.185 

940 

44 

Kier  Bros., 

1.060 

33.955 

54.392 

1.058 

9.535 

478 

44 

Snod<;rass, 

.890 

34.100 

56.088 

3.932 

4.990 

691 

44 

Lvon,  

.770 

23.910 

64.526 

4.789 

6.005 

692 

67 

Hall,  

.780 

20.405 

69.570 

3.285 

5.960 

Fayette  county. 

500 

9 

Woolsey, 

1.060 

34.805 

53.538 

2.4.32 

8.165 

498 

21 

Beal,  

1.020 

31.840 

61.844 

.736 

4.560 

501 

21 

McCormack  heirs,  .... 

.960 

33.635 

60.200 

.905 

4.300 

496 

21 

Townsend, 

.890 

34.545 

59.4.50 

.895 

4.220 

30 

22 

Frick  & Co., 

1.260 

30.107 

59.616 

.784 

8.233 

499 

22 

Kendall 

1.040 

32.815 

60.241 

1.249 

4.655 

497 

22 

Swan  heirs, 

.930 

33.710 

59.391 

.909 

5.060 

696 

44 

Potter, 

.870 

27.255 

61.759 

2.031 

8.085 

6955 

44 

Favette  Furnace,  .... 

.930 

24.545 

69.956 

1.414 

3.155 

693 

48 

Mitchell 

.700 

25.470 

54.6  / 3 

3.673 

15.485 

695a 

67 

Favette  Furnace,  .... 

.860 

21.815 

59.417 

4.398 

13.510 

694 

70 

Potter 

.860 

26.490 

65.570 

2.025 

5.055 

Somerset  county. 

350 

10 

Keystone 

1.290 

20.865 

67.201 

1.839 

8.805 

458 

27 

Beachv 

1.680 

21.010 

69.016 

.764 

7.530 

443a 

27 

Wilhelm, 

1.190 

21.000 

66.907 

.713 

10.190 

4435 

27 

Wilhelm, 

1.570 

21.450 

69.986 

.679 

6.315 

459 

27 

Yoder,  

1.465 

21.285 

69.677 

.693 

6.880 

456 

28 

Livengood  A Keim,  . . . 

1.665 

22.350 

68.744 

1.246 

5.965 

349 

28 

Keystone,  . .... 

1.0.50 

19.610 

70.239 

.761 

8.340 

457 

28 

Cumberland  & Elk  Lick, 

1.385 

21.470 

69.352 

.763 

7.030 

460 

28 

Saylor  Hill 

1.630 

19.965 

66.510 

.775 

11.120 

399 

31 

Berkev, 

.890 

20.525 

65.903 

1.142 

11.540 

461 

32 

Walker, 

1.945 

21.935 

68..554 

1.161 

6.405 

428 

32 

Coleman, 

2.010 

20.535 

68.321 

.744 

8.390 

442 

32 

Fritz, 

1.625 

22.760 

67.467 

.803 

7.345 

410 

32 

Berkev, 

1.110 

20.505 

63.470 

3.785 

11.130 

396 

33 

Weighlev, 

1.000 

18.175 

53.521 

5.384 

21.920 

372 

34 

Price 

.870 

20.330 

68.944 

1.176 

8.680 

351 

36 

P.  A B.  C.  C.  A I.  Co.,  . . 

.920 

22.950 

66.999 

3.096 

6.035 

46 

36 

P.  A B.  C.  C.  A I.  Co.,  . . 

1.555 

23.480 

63.483 

4.037 

7.445 

398 

45 

S.  A M.  P.  R.  R.  Co.,  . . 

.860 

16.885 

66.055 

.585 

15.615 

383 

49 

Reitz, 

.940 

19.060 

70.6.59 

1.291 

8.050 

371 

49 

Garrett  Coal  Co.,  .... 

1.020 

17.135 

66.679 

.676 

14.490 

397 

59 

Beam, 

.820 

17.235 

74.881 

.519 

6.545 

446 

59 

Trevorrow, 

.670 

14.530 

74.800 

.635 

9.3H5 

401 

59 

Wilt, 

.600 

15.415 

70.632 

1.748 

11.605 

314 

59 

Pile, 

.950 

16.540 

71.206 

2.409 

8.895 

447 

59 

'^Vigle, 

.850 

16.850 

69.578 

2. .587 

10.135 

400 

71 

Liston  Bros., 

.910 

21.960 

64.597 

2.298 

10.235 

382 

71 

Zimmerman, 

.630 

15.565 

67.420 

3.590 

12.795 

381 

71 

Clark, 

.770 

15.870 

76.925 

.690 

5.745 

377 

87 

Heinemeyer 

.600 

26.000 

55.683 

2.167 

15.550 
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Sulphur. 

Ash. 

378 

34 

Cambria  county. 
Brown, 

.820 

19.155 

70.175 

.445 

9.405 

379 

34 

Brown, 

.550 

17.325 

61.632 

1.033 

19.460 

375 

45 

Kindport, 

.880 

24.630 

68.333 

1.227 

4.930 

374 

45 

Gan  nan, 

1.260 

25.185 

66.797 

.568 

6.190 

192 

45 

Dvsart  & Co., 

.715 

22.250 

70.518 

1.459 

5.058 

373 

49 

Luly, 

.800 

24.635 

72.436 

.559 

1.570 

4396 

59 

Ramsey, 

1.745 

23.590 

68.805 

.535 

5.325 

2 

59 

Caml)na  Iron  Co.,  .... 

1.140 

17.180 

73.424 

1.408 

6.848 

439a 

67 

Ramsev, 

1.355 

24.581 

63.101 

.643 

10.320 

1 

72 

Cambria  Iron  Co.,  .... 

1.185 

16.540 

74.456 

1.860 

5.959 

307 

72 

Cambria  Iron  Co.,  .... 

1.100 

17.240 

73.145 

2.352 

6.163 

316 

72 

iMartin, 

.840 

18.535 

77.132 

.573 

2.920 

191 

72 

Dvsart  & Co., 

.615 

17.935 

76.503 

.602 

4.345 

311 

73 

Mellon, 

.850 

22.590 

66.694 

3.126 

6 740 

425 

73 

Mellon, 

.880 

22.755 

68.340 

1.905 

6.120 

313 

73 

Wirtner, 

.750 

21.930 

61.597 

2.253 

13.470 

304 

74 

Bell’s  Gap  R.  R.  Co.,  . . 

.630 

24.230 

59.216 

2.239 

13  685 

305 

74 

Bell's  Gap  R.  R.  Co.,  . . 

.710 

26.065 

64.808 

1.509 

6.910 

306 

74 

Bell’.s  Gap  R.  R.  Co.,  . . 

.970 

26.130 

63.624 

2.581 

6.695 

348 

74 

Brotherline, 

1.340 

25.425 

64.541 

.734 

7.960 

444 

86 

Shoemaker, 

1.360 

23.480 

69.945 

.955 

4.260 

445 

86 

Shoemaker, 

.840 

22.710 

49.417 

8.853 

18.180 

376 

86 

Moore,  

.690 

20.595 

74.690 

.850 

3.175 

312 

86 

Moore,  

Cambria  Iron  Co.,  .... 

.340 

17.360 

58.294 

1.806 

22.200 

310 

86 

1.470 

17.930 

75.508 

.567 

4.525 

302 

46 

Blair  county. 
Dennison,  Porter  cfe  Co.,  . 

.960 

26.400 

65.586 

2.274 

4.780 

309 

46 

Kittanning  Coal  Co.,  . . 

1.190 

26.975 

64.357 

2.728 

4.750 

3 

74 

Cambria  Iron  Co.,  .... 

1.400 

27.225 

61.843 

2.602 

6.930 

303 

74 

Dennison,  Porter  & Co.,  . 

.910 

26.340 

64.373 

1.792 

6.585 

411 

75 

Glen  White, 

.940 

29.600 

59.912 

.978 

8.510 

412 

75 

Glen  White, 

1.040 

28.010 

49.244 

4.501 

17.205 

308 

75 

Baker, 

.950 

28.915 

63.462 

.983 

5.690 

384 

75 

Baker, 

.900 

25.630 

51.305 

4.400 

17.765 

402 

89 

Woodcock, 

1.260 

26.290 

66.133 

.567 

5.750 

75 

60 

Huntingdon  county. 
Robertsdale  Colliery,  . . 

.450 

16.210 

70.601 

4.170 

8.569 

76 

60 

Robertsdale  Colliery,  . . 

.535 

15.910 

71.898 

3.434 

8.223 

77 

67 

Robertsdale  Colliery,  . . 

.395 

16.140 

72.942 

2.483 

8.040 

78 

67 

Robertsdale  Colliery,  . . 

.560 

16.002 

73.091 

1.115 

9.232 

206 

68 

Alioway  Colliery,  .... 

.250 

14.510 

77.042 

1.338 

6.860 

187 

89 

Savage  Colliery, 

.390 

18.165 

75.421 

.994 

5.030 

188 

89 

Ta3dor  Colliery, 

1.020 

17.840 

74.623 

.797 

5.720 

814 

89 

Dougherty  Collier^’-,  . . . 

.210 

17.540 

67.154 

1.496 

13.600 

720a 

69 

McKean  county. 

Coal  Pit  Bed, 

5.960 

36.385 

51.673 

.677 

5.305 

7206 

69 

Coal  Pit  Bed, 

7.710 

33.705 

55.868 

.802 

1.915 

715 

76 

Buffalo  Coal  Co.,  .... 

1.470 

38.710 

44.561 

4.839 

10.420 

717 

90 

Spring  Bed, 

1.780 

36.270 

47.791 

5.069 

9.090 

718 

90 

Rochester, 

1.330 

27.170 

26.906 

10.259 

34.335 

614a 

91 

Boml  Vein, 

.670 

36.065 

48.417 

1.058 

13.790 

6146 

91 

Bond  Vein, 

1.030 

37.630 

51.237 

1.553 

8.550 
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Sulphur. 

A 

71 

614c 

91 

Rond  Vein, 

.710 

32.980 

46.867 

2.943 

16.500 

716rt 

91 

Hamlin  Bed, 

1.210 

36.895 

52.593 

2.037 

7.265 

7166 

91 

Hamlin  Bed,  

1.060 

28.990 

35.588 

.977 

33.385 

719 

92. 

Rock  Seam, 

1.860 

34.630 

47.304 

2.491 

13.715 

PoHer  county. 

704a 

76 

West  Branch  Pine  Creek, 

3.070 

30.970 

55.170 

.975 

9.845 

7046 

76 

West  Branch  Pine  Creek, 

.950 

31.700 

56.500 

1.000 

9.850 

1000 

77 

McLean, 

1.150 

34.185 

54.276 

1.059 

9.330 

Tiofjn  county. 

672 

61 

Fall  Brook  Coal  Co.,  . . . 

1.460 

21.600 

65.120 

2.820 

9.000 

669 

61 

Blossburg  Coal  Co.,  . . . 

1.180 

21.586 

71.574 

.907 

4.753 

665 

61 

Morris  Run  Coal  Co.,  . . 

.950 

19.830 

60.759 

6.856 

11.605 

654 

61 

Fall  Brook  Coal  Co.,  . . . 

1.970 

20.105 

68.360 

1.795 

7.770 

706 

77 

Bache, 

2.240 

20.045 

70.357 

.588 

6.770 

707 

77 

Bache, 

2.380 

20.005 

70.055 

.565 

6.995 

705 

77 

Mitchell,  

1.810 

20.350 

68.126 

.569 

9.145 

671 

78 

Fall  Brook  Coal  Co.,  . . 

2.260 

20.240 

71.847 

.548 

5.105 

601a 

78 

Blossburg  Coal  Co.,  . . . 

1.190 

20.755 

71.697 

1.023 

5.335 

601c 

78 

Blossburg  Coal  Co.,  . . . 

.940 

20.640 

64.306 

.914 

13.200 

6016 

78 

Blossburg  Coal  Co.,  . 

1.110 

18.790 

63.428 

.602 

16.070 

664 

79 

Morris  Run  Coal  Co.,  . . 

1.120 

18.570 

72.097 

.583 

7.630 

657a 

79 

Fall  Brook  Coal  Co.,  . . . 

1.050 

18.540 

69.934 

.661 

9.815 

703 

80 

Knox  & Billings,  .... 

3.260 

27.860 

61.421 

.804 

7.655 

658a 

92 

Fall  Brook  Coal  Co.,  . . 

.790 

20.965 

65.465 

.725 

12.055 

655 

93 

Fall  Brook  Coal  Co.,  . . . 

1.560 

20.740 

66.587 

.773 

10.340 

656 

93 

Fall  Brook  Coal  Co.,  . . . 

2.820 

17.975 

71.326 

.634 

7.245 

Bradford  county. 

660 

80 

Barclay  Coal  Co.,  .... 

.730 

17.220 

69.840 

.795 

11.415 

661a 

80 

Barclay  Coal  Co.,  .... 

.760 

16.405 

62.172 

.613 

20.050 

662a 

80 

Barclay  Coal  Co.,  .... 

.880 

16.660 

73.257 

.643 

8.560 

663 

80 

Barclay  Coal  Co.,  .... 

.770 

17.110 

70.744 

.776 

10.600 

82 

Schroeder, 

.940 

17.845 

72.155 

.670 

8.390 

6686 

82 

Schroeder, 

.850 

16.755 

69.390 

.715 

12.290 

659 

87 

Barclay  Coal  Co.,  .... 

.850 

16.625 

67.292 

.498 

14.735 

Lycoming  county. 

806 

47 

McIntyre  Coal  Co 

.950 

17.940 

71.151 

.834 

9.125 

805 

47 

McIntyre  Coal  Co.,  . . . 

1.170 

17.120 

73.682 

.843 

7.185 

Sullivan  county. 

315 

82- 

S.  L.  <fe  S.  R.  R.  Co.,  . . . 

1.295 

8.100 

83.344 

1.031 

6.230 

666a 

82 

S.  L.  & S.  R.  R.  Co.,  . . . 

1.840 

9.835 

76.788 

.647 

10.890 

6666 

82 

S.  L.  & S.  R.  R.  Co 

1.800 

9.650 

82.373 

.622 

5.555 

666e 

82 

S.  L.  A S.  R.  R.  Co.,  . . . 

2.220 

9.405 

81.267 

.618 

6.490 

937 

83 

S.  L.  & S.  R.  R.  Co.,  . . . 

2.340 

8.440 

80.949 

.726 

7.545 

812a 

84 

Lippincoti  A Mercur,  . . 

.930 

12.410 

75.611 

.574 

10.475 

8126 

84 

Lippincott  A Mercur,  . . 

.810 

13.060 

71.679 

.581 

13.870 

667 

94 

S.  L.  A S.  R.  R.  Co.,  . . . 

5.815 

15.085 

62.329 

.479 

16.297 

803 

94 

S.  L.  A S.  R.  R,  Co.,  . . . 

4.130 

15.270 

67.362 

.523 

12.715 

938 

94 

S.  L.  A S.  R.  R,  Co.,  , . . 

7.930 

21.410 

54.099 

..551 

16.010 

939 

94 

S.  L.  A S.  R.  R.  Co.,  . . . 

2.910 

11.780 

81.672 

.598 

3.040 

813 

95 

Hall,  

6.830 

21.930 

55.413 

.387 

15.440 
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§ 95.  ANTHRAcrrE  SLxVCk. 

« 

On  the  utilization  of  Anthracite  Slack  Coal  by  coking 
with  a mixture  of  Bituminous  Coal.  By  Franklin  Platt. 

At  the  end  of  Chapiter  V of  Report  L,*  there  has  been  given 
a condensed  description  of  a method  now  nsed  in  Wales 
for  coking’  Anthracite  Slack  Coal  or  crushed  Anthracite 
Coal. 

The  process  as  nsed  there  is  as  follows : 

After  crushing  and  washing  the  coal,  the  coking  oven 
was  charged  with 

60  per  cent,  of  Anthracite  slack  or  crushed  coal. 

35  per  cent,  of  Bituminous  coal  or  slack. 

5, per  cent,  of  Pitch. 

This  was  covered  o er  in  the  oven  ivitli  about  two  inches 
of  bituminous  coal,  “to  prevent  the  burning  off  of  the 
pitch  at  first,”  and  then  coked  72  hours  in  a Belgian  oven. 
Various  details  are  given  of  the  specitic  gravity,  character 
and  efficiency  of  this  coke : but  no  record  of  analyses  of 
the  materials  used  in  the  mixture. 

In  viev^  of  the  statements  made  as  to  the  success  of  this 
method  of  coking  in  Wales,  and  the  record  of  the  trial  of 
a large  amount  of  the  coke  in  the  furnace  stack  at  the  Ban- 
dore works,  the  Board  of  Commissioners  of  the  Second 
Geological  Survey  of  Pennsylvania  requested  the  Chief 
Geologist  to  have  tests  made  for  utilizing  Anthracite  Slack 
Coal  by  mixing  it  with  Bituminous  Coal  and  Pitch  as  had 
been  tried  in  Wales,  and  in  other  and  varying  proportions 
of  the  different  constituents,  for  forming  a coke.  Under 
instructions  from  Prof.  J.  P.  Lesley,  Chief  Geologist,  such 
examinations  have  been  made  as  were  deemed  necessary  to 
answer  the  question  as  to  whether  it  was  possible  to  form 
economically  from  Anthracite  Slack  and  Bituminous  Coal 
a coke  which  would  be  an  efficient  fuel  in  blast  furnace 
stacks,  and  for  other  purposes  for  which  coke  is  used. 

The  Welsh  Anthracite,  used  in  the  experiments  at  Swan- 
sea, Wales,  is  a soft  anthracite  coal  holding  from  6.5  to  8.5 
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per  cent,  of  volatile  matters.  It  was  deemed  advisable  to 
secure  as  nearly  as  possible  a similar  fuel  for  the  first  tests 
made  here  and  application  was  therefore  made  to  J.  Inibrie 
Miller  Esq.,  Vice  President  of  the  Mineral  Mining  and  Rail- 
road Company,  for  permission  to  select  the  necessary  An- 
thracite Slack  from  his  Shamokin  mines.  This  was  at  once 
granted,  and  eleven  tons  of  the  slack  coal  from  the  Cameron 
Colliery,  near  Shamokin,  Northumberland  county,  Penn- 
sylvania, were  selected  at  the  colliery  and  forwarded  to 
Johnstown  for  use  in  the  tests.  A.  J.  Cassatt,  Esq.,  Vice 
President  of  the  Pennsylvania  Railroad  Company  kindly 
furnished  the  requisite  transportation  needed  to  bring  the 
different  materials  together  at  Johnstown. 

On  application  to  D.  J.  Morrell,  Esq.,  General  Manager 
of  the  Cambria  Iron  Company,  he  furnished  the  use  of  the 
necessary  Belgian  Coking  ovens  at  Johnstown,  Cambria 
county,  and  also  gave  such  Bituminous  Coal  as  was  needed 
in  the  experiments. 

In  giving  the  various  tests,  without  entering  into  detail 
of  each  one,  it  may  be  said  that  they  were  made  in  con- 
junction with  Jno.  Fulton,  Esq.,  General  Mining  Engineer, 
and  T.  T.  Morrell,  Esq.,  Chemist  of  the  Cambria  Iron  Com- 
pany. Dan’l.  N.  Jones,  Esq.,  Chief  Engineer  of  the  Com- 
pany, conducted  the  tests  for  the  comparative  calorific 
efficiency  of  the  anthracite  coke  in  the  cupola  of  the  foun- 
dry, and  Mr.  Jno.  McFadyen,  Chief  Coker,  conducted  the 
oven  tests  most  carefully  and  skillfully. 

The  materials  used  were 

1.  Anthracite  slack  coal  from  the  Cameron  Colliery,  Sha- 
mokin. This  slack  was  made  up  partly  of  fine  coal  dust, 
and  partly  of  small  pieces  of  coal,  ranging  in  size  from  a 
pea  up  to  an  olive,  “shot  coal”  as  it  is  called,  with  some 
few  larger  pieces.  It  was  chosen,  as  far  as  possible,  clean 
and  free  from  slate. 

An  analysis  of  clean  lump  coal  from  this  colliery,  made 
at  the  Laboratory  of  the  Survey,  by  A.  S.  McCreath,  chem- 
ist, showed : 
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Water  at  225°, 1.815 

Volatile  matter, 6 . 180 

Fixed  carbon, 86 .748 

Sulphur, 755 

Ash, 4.502 


100.000 


Color  of  ash, reddish  grey. 

Tliis  analysis  shows  the  general  character  of  the  material 
which  could  be  used,  after  thoronghly  washing  the  slack  ; 
though,  of  course,  the  washed  slack  would  not  be  quite  so 
clean  as  the  lump  coal. 

The  anthracite  slack  coal  actually  used  in  the  exjoeri- 
ments,  representing  an  average  of  the  eleven  tons  employed, 
was  analyzed  by  Mr.  McCreath,  and  showed : 


Water  at  225°, 2.280 

Volatile  matter, 6.620 

Fixed  carbon, 75.725 

Sulphur, 1.195 

Ash, 14.190 


100.000 

Color  of  ash,  reddish  grey. 

2.  Bituminous  slack  coal,  from  Latrobe,  Westmoreland 
county,  Pennsylvania.  Tliis  slack  came  from  a mine  work- 
ing tlie  Pittsburg  Coal  Bed.  It  showed  considerable  slate 
and  iron  pyrites.  An  average  specimen  of  it  forwarded  to 
the  State  laboratory,  yielded,  on  analysis,  (D.  McCreath) ; 


Water  at  225°, 810 

Volatile  matter, 29.330 

Fixed  carbon, 57.399 

Sulphur, 1 .398 

Ash, 11.063 


100.000 

Coke,  per  cent., 69.86 

Color  of  ash, reddish  grey. 

3.  Clean,  dry,  vegetable  pitch,  ship  pitch.  Gas  coal  tar 
would  doulitless  have  answered  as  ivell,  but  the  dry  pitch 
was  more  desiralile,  on  account  of  the  difficulty  in  ndxing 
the  tar  ivitli  the  coal  without  any  mixing  machinery.  A 
specimen  of  the  pitch  forwarded  to  the  Laboratory  yielded 
on  analysis,  (McCreath) : 
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Volatile  combustible  matter 99.317 

Sulphur, 02S 

Ash, 655 


100.000 

« 

The  Anthracite  Slack  Coal  was  intentionally  selected 
partly  as  coal  dust,  and  partly  as  fine  coal  in  order  to  see 
by  charging  different  ovens,  first  with  fine  anthracite  dust 
aud  then  ivith  the  mingled  dust  and  small  coal,  whether  the 
line  coal  prevented  the  formation  of  a coherent  coke.  If  so, 
only  dust  could  be  used  in  future  experiments,  and  an- 
thracite slack,  to  prepare  it  for  this  process  would  need  to 
pass  through  a crusher  to  fit  for  use  in  coking. 

As  soon  as  possible  after  the  experiments  were  ordered 
th,e  Anthracite  slack  was  selected  at  the  Cameron  Colliery 
and  shipped  to  Johnstown  by  Mr.  Chester,  Superintendent 
of  the  Colliery. 

Numerous  experiments  were  made  in  Mr.  Morrell’s  lab- 
oratory in  Johnstown,  the  coking  being  done  in  crucibles 
of  various  sizes,  and  with  widely  varing  proportions  of  An- 
thracite slack.  Bituminous  slack,  and  Pitch.  Without  en- 
tering into  details  of  every  test  it  may  be  said  that  the  pro- 
portions varied  from  50  anthracite  and  50  bituminous,  down 
to  80  anthracite  and  20  bituminous. 

The  results  showed  that  the  limit  of  reduction  of  propor- 
tion of  bituminous  coal  to  be  admixed  with  the  anthracite 
slack  had  been  reached  and  passed. 

Fifty  per  cent,  of  Anthracite  Slack  and  50  per  cent,  of 
Bituminous  Coal  made  a firm,  tough,  silvery,  strong  coke  ; 
60  per  cent,  of  Anthracite  Slack  and  40  per  cent,  of  Bitu- 
minous Coal  made  a coke  veiy  decidedly  weaker  ; 66f  per 
cent,  of  Anthracite  Slack  and  33^  per  cent,  of  Bituminous 
Coal  made  a coke  much  weaker  still.  The  other  tests  made 
with  mixtures  containing  larger  x>ercentages  of  Anthracite 
Slack  and  le.ss  of  Bituminous  Coal,  produced  a coke  en- 
tirely worthless  for  xmrxioses  requiring  the  carrying  of  any 
burden,  and  in  fact  scarcelj^  cohering. 

Nor  was  the  decrease  in  strength  in  the  coke  direct!}’ 
proportional  to  the  decrease  in  the  xiercentage  of  Bitumin- 
ous Coal  ; but  it  fell  off  sharjily,  and  ivith  marked  changes 
25  MM. 
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in  strengtli  where  the  Bituminous  Coal  percentage  had  been 
only  slightly  diminished. 

In  so  far  as  tlie  Laboratory  experiments  could  be  accepted 
as  a guide  it  was  clearly  useless  to  charge  into  the  Belgian 
Oven  any  proportion  lower  than  60  per  cent,  of  Anthracite 
Slack  to  40  per  cent,  of  Bituminotis  Coal. 

In  the  experiment  made  in  Wales  for  coking  the  anthra- 
cite dust  or  slack,  the  admixture  of  5 per  cent,  of  Pitch  was 
dwelt  upon  as  a feature  of  importance.  Yet  in  these  labora- 
tory tests  it  entirely  failed  to  give  any  evidence  of  the  value 
assigned  to  it.  Several  trials  were  made,  coking  first  a cer- 
tain mixture  of  anthracite  slack  without  any  pitch,  and 
then  afterward  with  the  xhtcli  or  coal  tar  to  the  jtroxtortion 
of  5 Iter  cent,  added  and  mixed,  and  it  was  impossible  to 
note  any  sxtecial  imjtrovement  in  the  coke.  One  value  it 
probably  has,  that  of  burning  up  more  readily  than  the 
volatile  matters  of  the  coal,  and  thus  suxtjtlying  heat  at  first 
when  it  is  needed.  In  the  case  of  charging  into  a chilled 
oven  this  would  be  of  service  ; but  where  the  oven  used  is 
sufficiently  hot,  the  mixture  of  anthracite  slack  and  bitu- 
minous coal,  without  any  ititch  at  all,  makes  aiD^tarently  an 
equally  good  coke. 

There  was  no  evidence  in  the  laboratory  tests  that  the  an- 
thracite slack  coked  at  all.  It  simply  furnished  its  volatile 
matters,  6 per  cent. , to  assist  in  burning.  In  order  however 
to  be  sure  that  it  did  not  coke  at  all,  even  to  the  smallest 
extent,  mixtures  of  anthracite  dust  finely  powdered,  and 
vegetable  i^itch  or  gas  coal  tar  in  varying  xu’oxDortions,  rang- 
ing from  5 to  25  joer  cent,  of  the  mass,  were  burned  in  a jila- 
tinum  crucible,  over  a Bunsen  burner.  Not  the  slightest 
trace  of  coking  ax:)peared  ; agreeing  in  this  resjoect  Avith 
what  had  been  shown  by  the  previous  tests. 

After  these  xjreliniinary  trials,  tests  were  made  in  the 
thirty  inch  Avide  Belgian  Ovens  of  the  Cambria  Iron  Com- 
pany at  JohnstoAvn. 

The  Anthracite  Slack  and  the  Bituminous  Slack  Coal 
were  used  Avithout  Avashing.  For  the  first  charge  the  An- 
thracite Slack  Avas  taken  sinphy  by  the  run  of  the  car  load, 
dust  and  fine  coal  mixed,  al)out  in  the  xn’oportion  of  one 
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half  fine  dust  and  one  half  small  pieces  of  coal,  ranging  in 
size  from  a pea  to  an  olive.  The  chai’ge  was  made  up  of 

4800  pounds  of  Anthracite  Slack  Coal,  Shainokin. 

2800  “ Bituminous  “ Latrobe. 

400  “ Pitch. 

8000  pounds. 

In  addition  the  charge  was  covered  over  to  a depth  of  2 
inches  with  Bituminous  Slack  coal,  using  in  this  500  pounds. 
There  being  no  apparatus  for  thoroughly  mixing  the  differ- 
ent constituents  it  was  imperfectly  done  by  hand. 

The  charge  was  made  into  a hot  oven,  and  Avas  burned 
for  72  hours. 

This  was  clearly  too  long  a time  ; for  the  coke  mass  was 
burned  away  considerably  to  ash  on  the  top,  so  consider- 
ably in  fact  that  no  weight  was  taken  of  the  coke  to  ascer- 
tain the  average  percentage  of  yield.  This  was  found  from 
future  charges. 

The  coke  came  out  in  a mass,  and  was  Avatered  outside 
of  the  OAmn.  It  AAms  compact  and  required  to  be  broken 
up.  It  shoAved  a conglomerate  of  anthracite  jAieces  and 
dnst,  held  in  a matrix  of  coke,  and  AA-as  bright,  silvery  and 
open,  yet  apparenth’'  dry  and  holding  only  a moderate 
amount  of  AAmter.  The  Latrobe  coal  charged  into  the  oven 
makes  by  itself  an  open  coke,  and  the  anthracite  pieces 
mixed  Avith  it  in  this  charge  had  made  the  coke  more  open 
instead  of  more  dense  and  compact. 

A specimen  of  this  coke  forwarded  to  the  State  Labora- 
tory yielded  on  analysis  (A.  S.  McCreath)  ; 

“ AVater  at  225°, 2.532  average  of  4 

Volatile  matter, 997  “ 3 

Fixed  carbon, 80.703 

Sulphur, 1.187 

Ash, 14.761 

100.000 

Color  of  ash, red  with  white  specks. 

“The  coke  has  a silvery  luster  generally,  is  moderately 
compact,  but  crumbles  readily  Avhen  struck  Avith  a hammer. 
The  particles  of  Anthracite  Slack  are  Avell  cemented  together 
but  are  not  so  much  fused  as  not  to  be  easih^  recognized 
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throughout  the  mass.  The  coke  carries  a large  amount  of 
slate  which  will  materially  interfere  with  its  energy  in  the 
blast  furnace.  It  decreiutates  slightly  on  being  heated. 
AVhen  received  it  was  very  wet,  but  on  exposure  to  the  air 
it  readily  parts  with  a large  percentage  of  the  moisture.” 

In  explanation  of  the  large  percentage  of  ash  in  the  coke 
it  must  be  remembered  that  the  Latrobe  coal  was  unwashed 
and  held  over  11  j^er  cent,  of  ash:  and  that  the  anthracite 
slack  holding  over  14  per  cent,  of  ash  was  also  unwashed. 
I’he  coke  therefore  was  of  course  much  more  slaty  than  it 
Avould  be  after  proper  ^preparation  of  the  constituents. 

In  order  to  test  the  advisability  of  using  fine  anthracite 
dust  in  j)reference  to  the  ordinary  run  of  the  slack  as  used 
in  Charge  I,  the  anthracite  slack  coal  was  sifted  and  only 
the  fine  dust  was  used  in  Charge  II.  It  was  decided  also  to 
test  in  the  same  charge  the  question  of  coking  without  any 
admixture  of  pitch,  and  the  oven  was  therefore  charged  in 
two  jparts,  made  up  thus  : 


1st  half.  2,400  pounds  Anthracite  dust.  Shamokiu. 

1,400  “ Bituininous  Slack.  Latrobe. 

200  “ Pitch. 

2nd  half.  2,000  “ Anthracite  dust. 

2,000  “ Bituminous  Slack. 

500  “ Bituminous  Slack  used  in  covering. 


8,600  pounds  in  all. 

This  was  charged  into  a hot  oven,  covered  over  with 
bituminous  coal  to  the  depth  of  two  inches,  and  coked  48 
hours,  instead  of  72  hours  as  before.  The  ingredients  were 
mixed  together  by  hand,  of  course  imperfectly,  in  the  ab- 
sence of  any  machinery  for  mixing. 

The  coke  from  the  first  half,  that  containing  the  pitch  in 
the  charge,  was  bright  and  open,  but  only  tolerably  com- 
liact.  A specimen  of  this  coke  was  forwarded  to  the  State 
Laboratory  and  yielded  on  analysis,  (A.  S.  McCreath  :) 


"Water  @ 225^, .200 

Volatile  matter, .584 

Fixed  carbon, 85.697 

Sulphur, 1.050 

Ash, 12.469 


100.000 


Color  of  ash. 


reddish  grey. 
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This  is  in  every  respect  a better  coke  than  that  made  in 
Charge  I.  The  unexpelled  volatile  matter  is  only  .584, 
while  before  it  was  .997  ; the  ash  is  12.469  while  in  Charge 
I it  was  14.761 : and  the  snlphnr  is  somewhat  lower  than 
before.  The  most  striking  difference  however  is  in  the  per- 
centage of  water  in  the  coke ; in  Charge  II  it  is  only  . 200 
per  cent,  and  in  Charge  I it  was  2.352  x>er  cent. 

The  coke  from  the  second  half  of  Charge  II,  that  made 
from  50  per  cent.  Anthracite  fine  dust  and  50  per  cent.  Bi- 
tuminous Slack  Coal,  came  from  the  oven  as  a tough,  brighr, 
firm,  silvery  coke,  and  to  all  ai^pearances  far  superior  as  a 
fuel  to  the  cokes  previously  made.  Specimens  of  this  coke, 
as  of  the  others  previously  made,  showed  great  variations 
in  character  owing  to  the  imperfect  mixing  of  the  constitu- 
ents ; some  pieces  of  coke  being  made  up  largely  of  coke 
from  the  Latrobe  Coal  alone,  while  others  were  unduly  weak 
from  too  small  a percentage  of  the  Bituminous  Coal.  The 
coke  moreover  showed,  as  in  all  the  previous  cases,  thor- 
oughly burned  into  a firm  coke  on  the  sides  of  the  oven, 
but  much  softer  and  less  perfectly  made  in  the  interior.  A 
fair  average  specimen  forwarded  to  the  State  Laboratory 
yielded  on  analysis  (A.  S.  McCreath): 


Water  at  2250, 230 

Volatile  matter, 559 

Fixed  carbon, 84.419 

Sulphur ] .021 

Ash, 13.771 


100.000 


Color  ot  ash, reddish  grey. 

The  percentage  of  ash  in  this  coke  is  heavy,  as  would 
necessarily  follow  from  using  the  unwashed  anthracite  and 
bituminous  slack  coals.  A very  noticeable  feature  however 
is  the  low  percentage  of  water,  only  .230.  This  is  unusually 
low  for  a coke  made  in  a Belgian  oven  and  watered  outside  ; 
and  every  reduction  in  percentage  of  water  adds  at  once 
to  the  calorific  efficiency  of  the  coke. 

In  order  to  test  whether  a smaller  percentage  of  bitumin- 
ous coal  admixed  would  not  yet  suffice  to  make  a firm  coke, 
Charge  III  was  made  up  of  60  per  cent,  of  anthracite  fine 
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sifted  dust,  and  40  per  cent,  of  Bituminous  Slack  Coal. 
The  amounts  charged  were  : 

3,200  pounds  Anthracite  line  dust. 

2,134  pounds  Bituminous  Slack. 

This  was  put  into  a hot  oven  and  coked  for  forty-eight 
hours.  The  coke  showed  a much  darker  colored  mixture 
of  anthracite  dust  and  coke,  and  very  decidedly  less  able 
to  bear  a burden  than  the  cokes  jjreviously  made.  In  this 
case  also,  while  the  sides  showed  perfectly  burned  coke, 
the  interior  of  tlie  mass  was  only  partially  coked.  In  these 
cokings  much  difficulty  Avas  experienced  from  the  forma 
tion  of  a thick  crust,  Avithin  six  to  eight  hours  after  begin- 
ning the  coking ; and  tliis  crust  required  to  be  broken  uja 
before  the  coking  of  the  interior  could  proceed. 

An  average  specimen  of  this  coke  foiavarded  to  the  labo 
ratory  of  the  Survey  yielded,  on  analysis,  (McCreath) : 


AA'^ater  at  225°, 
A^olatile  matter, 
Fixed  carbon, 
Sulphur,  . . . 
Ash, 


Color  of  ash. 


.260 

.754 

83.756 

1.398 

13.832 


100.000 


reddish  grey. 


Tins  coke  is  not  quite  equal  in  character  to  those  preced- 
ing it,  and  is  not  strong  or  tough.  It  sIioavs,  hoAvever,  the 
same  remarkably  Ioav  percentage  of  Avater. 

The  average  yield  of  coke  in  the  experiments  in  Wales 
is  given  at  80  jier  cent,  of  the  weight  of  the  charge.  In 
Charge  II  at  JohnstoAvn  the  coal  charged  into  the  oven 
amounted  in  all  to  8300  pounds,  of  Avhich  4400  pounds  were 
Anthracite  dust  and  3900  pounds,  this  including  the  cover- 
ing coal,  Avere  Bituminous  Slack  Coal. 

The  yield  of  coke  Avas  6162  jiounds,  or  73|-  per  cent,  of 
the  Aveight  of  the  charge. 

Taking  the  analyses  of  the  Anthracite  and  Bituminous 
slacks  it  is  seen  that  the  theoretical  yield  of  coke  should  be, 
if  no  fixed  carbon  Avere  burned  off  in  coking’, 
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Anthracite  culm,  4400  pounds 
Bituminous  slack,  3900  “ 


@ 90  per  cent., 
“ 70  “ 


3960 

2730 

6690 


This  would  be  80  per  cent,  of  the  coal  charged.  The  loss 
of  carbon  was  therefore  6^  per  cent. 

The  theoretical  yield  of  coke  from  dilferent  mixtures,  al- 
lowing that  no  fixed  carbon  was  burned  oif  in  coking, 
would  be 
Anthracite  slack. 

Bituminous  “ 

Pitch 

Anthracite  slack, 


60  per' cent.,  i 
35  “ V 

5 “ ) 

50  per  cent.. 


yield  78.5  per  ct.  of  coke. 


^ , yield  80  per  cent,  of  coke. 

Bituminous  slack,  50  per  cent.,  ) 

Antllracite  slack,  60  per  cent,  , 

Bituminous  slack,  40  per  cent.,  ) 

Anthracite  slack  66t  per  cent,  ( 

Bituminous  slack,  33^  per  cent.,  ) 

Probably  about  5 to  6 per  cent,  below  these  theoretical 

yields  could  be  realized  in  practical  working  in  Belgian 

Coking  Ovens. 

These  cokes  were  tested  at  Johnstown  by  Mr.  Fulton  for 
their  burden  bearing  capacity  and  the  results  are  embodied 
in  the  the  table  below.  The  coke  made  from  60  per  cent  of 
anthracite  culm  and  40  per  cent  of  bituminous  coal  was  so 
weak  and  valueless  that  it  was  excluded  from  tests  of 
strength. 
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exltlhitmg  the  ‘physical  properties  of  '“'conglomer- 
ate cohef  produced  from  the  following  mixtures  of  an- 
thracite C'ul'm,  hitumiiious  slack  or  small  coal  and  pitch. 
Coked  in  Belgian  ovens. 


Composition. 
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a. 

Anthracite  culm,  i 
00  pej-  cent.,  . ] 
Bituminous  slack,  ;■ 
35  per  cent.,  . 1 
Pitch,  5 per  cent.,  j 

21.7 

25.7 

82.7 

99  5 

83.1 

16.9 

66 

30 

b. 

Anthracite  culm,  i 
50  per  cent.,  . ! 
Bituminous  slack,  | 
60  percent.,  . . J 

24.3 

29.8 

92.1 

113.5 

81.1 

18.9 

128 

53 

c. 

Anthracite  culm,  I 
50  per  cent.,  . i 
Bituminousslack,  j 
50  per  cent.,  . . J 

22.1 

28.0 

84.02 

107.0 

78.7 

21.3 

184 

75 

a.  First  trial — Unscreened  anth.  culm — 72  hour  coke,  ovens  30  in.  wide. 

b.  Second  trial — Screened  antli.  culm,  line — 48  hour  coke,  ovens  30  in.  wide. 

c.  Third  trial — Same  conditions,  better  coked — ovens  30  in.  wide. 

A careful  examination  of  the  masses  of  coke  from  the 
four  charges  made  in  the  Johnstown  thirty  inch  wide  Bel- 
gian ovens,  the  analyses  of  the  cokes,  and  the  tests  for 
strength,  develope  some  points  which  may  be  considered 
as  decided  liy  these  first  tests. 

The  mixture  of  pitch  with  the  slack  coals  was  dwelt  upon 
as  necessary  in  the  Welsh  test : yet  the  records  of  both  the 
laboratory  tests  and  the  Belgian  oven  charges  at  Johnstown 
indicate  that  the  pitch  is  of  little,  if  any,  consequence,  and 
can  he  entirely  dispensed,  with. 

In  examining  the  cokes  made  it  is  clearly  shown  that  the 
complete  coking  onlj^  extends  inwards  about  8 to  10  inches 
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from  the  sides,  the  middle  of  the  mass  being  in  every  case 
much  less  perfectly  coked.  These  well  coked  sides  are 
much  stronger  and  better  coke  than  any  taken  for  testing ; 
and  the  hest  of  it  is  what  loould  he  yielded  hy  colcing  the 
mixtm'e  in  long  narrow  orens. 

The  facts  as  stated  in  the  previous  pages  show,  that  a 
fuel  can  be  made  from  anthracite  and  bituminous  slack 
coals  which  'will  answer  for  the  uses  to  which  the  hitumin- 
ous  colie  is  usually  applied. 

These  first  charges  were  imperfectly  mixed,  owing  to  the 
absence  of  any  mixing  machinery : and  as  they  were  test 
charges,  part  of  the  coke  was  somewhat  over  burned  and 
a part  not  perfectly  coked ; yet  with  these  draw  backs 
the  experiments  for  strength  show  that  the  mixture  of  An- 
thracite Slack  50  per  cent,  and  Bituminous  Slack  50  per 
cent.,  coked  48  hours  in  a thirty  inch  Belgian  coking  oven 
produced  a fuel  which  is  capable  of  hearing  the  harden  of 
a serenty-five  foot  f urnace  stack.  This  is  as  heavy  a bur- 
den as  any  coke  is  likely  to  be  called  upon  to  bear. 

The  mixture  of  Anthracite  slack  60  2^er  cent.  Bituminous 
slack  35  per  cent.,  and  Pitch  5 per  cent.,  coked  in  the  same 
oven  for  72  hours  produced  a coke  ordy  ahle  to  hear  the 
burden  a thirty  foot  furnace  stack:  too  weak,  therefore, 
for  practical  blast  furnace  use,  though  available  for  many 
other  purposes. 

The  coke  from  these  charges  was  used  in  the  blast  furnaces 
at  Johnstown:  its  small  quantity  rendering  it  impossible 
to  give  any  comparative  results  as  to  its  value  as  compared 
with  the  ordinary  bituminous  coke  in  use  at  that  place. 

Tests  for  the  Comparative  Calorific  Efficiency. 

In  order  to  make  the  needful  tests  of  the  practical  value 
of  the  Anthracite  coke  it  was  necessary  to  make  a sufficient 
quantity  for  comparative  tests  in  the  cujDola  of  the  foundry 
at  Johnstown. 

A car  load  of  Anthracite  slack  was  shi2)ped  to  Johnstown 
from  the  Cameron  Colliery  at  Shamokin : the  car  repre- 
senting the  general  average  of  the  slack,  being  about  one 
half  “shot  coal”  and  one  half  fine  coal  dust. 
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All  average  specimen  of  the  slack  ^ave  by  analysis ; (A. 
S.  McCreatii.) 


Water  @ 2250, 3.170 

Volatile  matter, 6.842 

Fixed  carbon, 76.636 

Sulphur, 1.355 

Ash, 11.997 


100.000 

Color  of  ash, reddish  grey. 

The  slack  had  been  exposed  for  11  days  in  transportation 
and  was  much  water  soaked : hence  the  unusually  high 
liercentag’e  of  water. 

This  was  coked  with  slack  coal  from  the  mines  at  Latrobe. 
A specimen  of  this  bituminous  slack  yielded  on  analysis : 
(A.  S.  McC.) 


Water  at  2250, 2.020 

Volatile  matter, 29.555 

Fixed  carbon, 57.163 

Sulphur, 1.622 

Ash, 9.640 


100.000 

Coke,  per  cent., 68.425 

Color  of  ash, reddish  grey. 

These  slack  coals  were  mixed  as  before,  in  the  projiortioii 
of  one  half  of  each,  and  were  burned  seventy-two  hours  in 
the  Belgian  oven. 

The  resultant  “coke”  was  inferior  in  strength  to  that 
made  in  ju’evious  experiments.  In  fact  it  was  so  obviously 
an  inferior  fuel  that  it  was  not  deemed  worth  while  to  test 
it  alongside  of  Connellsville  coke. 

It  having  been  determined  upon  to  test,  at  the  same  time, 
an  “anthracite  coke”  made  from  Ly kens  Valley  Anthra- 
cite Slack  and  Connellsville  Coal,  a car  load  of  Slack  coal 
was  forwarded  from  Williamstown,  Dauphin  county,  to 
Johnstown.  The  slai'k  was  kindly  selected  by  Major  An- 
thony, the  Superintendent,  and  represents  the  average  run 
of  slack  coal,  as  daily  made  at  the  Ly  kens  Valley  collieries. 
A specimen  of  this  slack  yielded,  on  analysis,  (A.  S.  Mc- 
Creath) : 
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Water  at  225°, 
Volatile  matter, 
Fixed  carbon, 
Sulphur,  . . . 
Ash, 


1.930 

7.253 

82.019 

.525 

8.273 


100.000 


As  additional  evidence  as  to  what  is  the  average  character 
of  the  coal,  the  following  analyses  of  the  cleaned  and  pre- 
pared Lykens  coal  show  (A.  S.  McCreath)  : 


I. 

II. 

Water  at  225°, 

2.155 

Volatile  matter, 

8.830 

8.170 

Fixed  carbon, 

79.878 

Sulphur, 

676 

.561 

Ash,  

9.393 

9.236 

100.000 

100.000 

No.  1 was  freshly  mined  coal,  analysed  March  14,  1876. 

No.  2 was  same  coal,  exposed  to  the  weather  for  nine 
months,  and  analysed  December  14,  1876. 

The  analyses  are  interesting  as  showing  how  slight  is  the 
weather  effect  on  anthracite  coal. 

The  Connellsville  Coal  used  to  mix  with  the  Lykens  Val- 
ley Slack  was  a car  load  of  coal,  average  run  of  mine,  pre- 
sented to  the  Survey  for  tne  purpose  by  Mr.  Wickham,  Su- 
perintendent of  the  Connellsville  Gas  Coal  Company,  and 
came  from  the  mine  of  the  company,  near  Connellsville, 
Fayette  County,  Penna. 

A specimen  of  the  coal  yielded  on  analysis  (A.  S.  Mc- 
Creath) : 


Water  at  225'-’, 
Volatile  matter, 
Fixed  carbon,  . 
Sulphur,  . . . 
Ash, 


Coke,  per  cent.. 
Color  of  ash,  . . 


.950 

29.062 

55.901 

1.931 

11.556 


100.000 


. . 69.388. 
reddish  grey. 


As  showing  the  weather  waste  of  this  Connellsville  coal,  Mr.  McCreath’s 
analyses  show : 
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I.  II. 

Water  at  225°, 1.260  1.450 

Volatile  matter,  30.107  28.790 

Fixed  carbon, 59.616  60.274 

Sulphur, 784  .751 

Ash, 8.233  8.735 


100.000  100.000 

Color  of  ash, reddish  grey.  reddish  grey. 


No.  1 was  freshly  mined  coal,  analysed  Oct.  23,  1875. 

No.  2 was  the  same  coal,  exposed  to  the  weather  for  over  13  months,  and  re- 
analysed Dec.  14,  1876. 

Tlie  oven  was  charged  as  follows : 

Lbs. 


Anthracite,  Lykens  Valley, 4475 

Bituminous,  Connellsville, 4475 

8950 

Coke  yielded, 6764 

Loss  in  coking,  2186 

or  24fff^  per  cent. 


The  above  is  Mr.  McFadyen’ s report. 

The  coke  yielded  was  firm,  coherent,  bright  looking,  and 
better  than  any  previously  made. 

A specimen  of  it  yielded  on  analysis  (D.  McCreath): 


Water, 0.250 

Volatile  matter, 0.490 

Fixed  carbon, 88.420 

Sulphur, 0.855 

Ash, 9.985 


100.000 


Color  of  ash,  reddish  cream. 

The  analysis  shows  a well  burned  coke,  low  in  percent- 
ages of  water,  sulphur  and  ash. 

A sufficient  quantity  of  this  coke  was  turned  over  to  Mr. 
Dan’l.  IST.  Jones,  Chief  Engineer  of  the  Cambria  Iron  Com- 
pany, to  test  for  comparative  calorific  efficiency.  Mr. 
Jones  consented  to  test  it  alongside  of  Connellsville  Coke 
in  the  cupola  of  the  foundry.  He  makes  the  following 
clear  and  brief  report  as  to  its  behavior : 

Johnstown,  Pa.,  March  9,  1877. 

John  Pulton,  Esq.  : 

Brief  statement  of  tests  made  at  Cambria  Iron  Company' s 
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foundry — comparative  value  of  Connellsville  coke  and  An- 
thracite coke. 

The  usual  practice  on  the  cnpola  used  for  this  experiment 
is  when  using  Connellsville  fuel. 

Coke  for  Bed,  = 1000  lbs. 

Coke  for  Charge,  =77^  lbs.  Iron,  75(96*  lbs. 

Speed  of  melting,  = 5 tons  iron  per  hour. 

When  using  Anthracite  coke  our  practice  was — 

Coke  for  Bed,  lJi.00  lbs. 

Coke  for  Charge,  ^20  lbs.  Iron,  1500  lbs. 

Speed  of  melting,  =-61  tons  in  two  hours. 

1st  Trial. — Used  two  charges  of  Anthracite  on  last  run 
of  cupola.  Iron  dull — apparently  much  cinder. 

2d  Trial. — Three  charges  of  Anthracite  on  last  run  of 
cnpola..  Iron  “lived  well,”  and  maintained  its  fluidity. 

Sd'  Trial. — Four  charges  Anthracite  last  run  of  cupola. 
Indications  of  slow  melting  towards  last. 

Tth'  Trial. — Fourteen  hundred  lbs.  Anthracite  for  Bed, 
and  seventeen  hundred  and  sixty  lbs.  for  eight  charges, 
with  twelve  thousand  lbs.  iron.  Iron  hot ; melting  slow ; 
first  hour,  three  tons  ; second  hour,  three  and  a half  tons  ; 
seemed  to  crush  badly  and  throw  off  many  more  sparks 
than  usual  with  Connellsville. 

The  above  indicates  a lower  melting  capacity,  and  more 
time  necessary  to  do  the  same  work.  However,  this  does 
not  prove  that  better  results  may  not  be  obtained  by  further 
tests.  Another  feature  is,  that  it  crumbles  badly  in  hand- 
ling. 

Also  seems  to  leave  a cinder  in  cupola  very  hard  to  sepa- 
ra  te  from  the  brick  when  cleaning. 

Yours  truly, 

DANIEL  N.  JONES. 

The  above  statement  requires  no  elaboration,  and  it  needs 
only  to  repeat  that  as  compared  with  Connellsville  Coke,  the 
anthracite  CoTce  has  a lower  melting  capacity,  requires  more 
time  to  do  the  same  worh,  and  crunMes  badly  in  handling. 

In  view  of  the  above  it  is  not  necessary  to  enter  into  cal- 
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eolations  to  show  the  cost  at  which  “Anthracite  Coke” 
could  be  jD reduced  in  large  quantities. 

If  the  material  as  made  at  the  Johnstown  ovens  be  a fam 
sample  of  what  might  be  expected  as  the  average  product, 
and  the  record  of  the  charges  as  given  above  is  evidence 
that  much  care  Avas  exercised,  the  conglomerate  fuel  could 
not  compete  at  present  either  with  coke  or  anthracite  coal. 

Washing  the  Goals. 

In  all  the  experiments  as  given  above,  neither  the  An- 
thracite nor  Bituminous  slack  coals  were  Avashed. 

To  show  the  improvement  in  the  character  of  the  material 
effected  by  skillful  Avashing,  the  following  extract  is  given, 
taken  from  a paper  by  3fr.  E.  D.  Meier.,  M.  E.,  on  Goal 
washing  in  Illinois. 

‘ ‘ Sundry  specimens  of  lump  and  nut  coal  from  mines  on 
the  Pittsburgh  Railroad  Avere  seat  to  Cologne,  Germanjq 
there  ground  and  sized,  then  Avashed  on  the  Osterspey  jig, 
and  afterwards  coked  at  the  gas  Avorks  there.  The  gas  Avas 
found  to  be  very  good,  and  the  coke  sufficiently  jjure  for  blast 
or  cupola  furnace  use.  The  sizing  had  been  perfect  and 
the  washing  double  in  each  case.  The  results  average  as 
folloAvs : 

Lump  Coal : crushed  13.94  per  cent.  ash.  \ AVashed  6 per 
“ 4.4  “ sulphur.  I cent,  ash  and  1.4 

Nut  Coal:  “ 15.57  “ ash.  ! per  cent,  sul- 

“ 2.99  “ sulphur.  J phur. 

with  a loss  of  from  35  to  40  per  cent,  in  Avasliing.  The  coke 
from  this  averaged  10  per  cent,  ash  and  1.02  per  cent,  sul- 
phur and  showed  a coking  loss  of  40  per  cent.  This  quan- 
tity, 60  to  65  per  cent,  of  wash  coal  out  of  the  crude  mass, 
was  considered  possible  only  Avhen  arrangements  Avere 
made  for  re-crushing  and  then  re-Avashing  the  middlings. 
The  consunqition  of  AAmter  Avas  not  given.  Nearly  25  per 
cent,  of  the  sulphur  aA’us  found  to  be  in  the  dust  under  0.04 
inch.  Five  analyses  of  as  many  different  kinds  of  coke 
much  used  in  iron  smelting  in  Westphalia  AA’-ere  added, 
running  from  9.8  to  12.7  per  cent,  ash  and  1.3  to  2.19  per 
cent,  sulphur,  and  the  desirable  limits  for  good  coke  given 
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as  12  per  cent,  ash  and  1.75  per  cent,  snlplinr,  which  is 
somewhat  lower  in  ash,  bnt  higher  in  sulphur,  than  the 
average  of  the  Ohio  river  cokes  coming  to  this  market.” 

The  following  analyses  represent  the  effect  of  washing 
nj)on  the  coking  coal  of  the  Cambria  Iron  Co.  at  Johns- 
town : 

Analysis  of  coal  Analysis  of  coal 
before  washing.  after  washing. 


Volatile  matter, 20.33  23.01 

Fixed  carbon, 70.83  73.66 

Sulphur, 2.73  0.439 

Ash, 8.83  3.33 


Coke,  per  cent., 79.67  76.99 


Efficiency  of  cellular  coke  as  compared  with  dense  coke. 

The  following  letter  of  Mr.  Lander’s  as  to  the  efficiency  of 
some  coke  made  in  the  Grobeit  oven,  as  compared  witli  coke 
made  in  the  Beehive  oven,  and  the  reply  of  Mr.  Fulton 
make  a contribution  to  our  knowledge  of  cokes.  The  let- 
ters need  no  comment  and  are  submitted  without  it : 

Kemble  Furnaces,  December  16,  1876. 
John  Fulton,  Esq.: 

Dear  Sir:  I have  just  finished  my  experiment  with  the 
coke  made  from  the  Grobeit  Oven,  and  as  these  are  similar, 
in  many  respects,  to  the  Belgian,  I wish  to  draw  your  at- 
tention to  a fact  developed,  which  you  may,  or  may  not, 
be  acquainted  with.  We  obtain  about  55  per  cent,  to  60 
per  cent,  yield  in  our  Bee  Hives.  In  the  Gobeit,  the  inven- 
tor claimed  to  have  got  75 — say  an  average  of  70  per  cent. 
Of  course  this  is  in  weight,  and  not  bulk.  On  the  furnace, 
to  carry  out  the  same  principle,  we  use  1900  lbs.  coke  to 
one  charge,  carrying  2900  of  ore.  When  I put  his  coke  on, 
4 barrows  of  it  weighed  2300  lbs.,  or  400  lbs.  more  than  ours. 
For  this  theory  to  be  correct,  I ought  to  have  increased  the 
burden  in  same  proportion,  but  I could  not ; and  the  fact 
is,  that  with  1900  lbs.  of  our  coke,  we  do  the  same  work  as  he 
does  with  2300.  Where,  then,  does  the  boasted  increase  of 
yield  come  in  ? I think  this  is  an  important  fact.  People 
with  Belgian  Ovens  claim  that  they  obtain  20  per  cent,  more 
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ORt  of  a ton  of  coal  than  we  do  ; bnt  my  experiment  shows 
to  me  i^lainly,  that  it  Just  takes  so  mnch  more  coke  to  carry 
the  same  bnrden.  In  the  one  plan,  the  coke  is  condensed 
and  lessened  in  bnlk,  and  weighs  heavy.  In  the  Bee  Hive, 
it  is  open,  porons,  and  large  in  bnlk,  compared  with  the 
other.  In  running  the  furnace,  I think  yon  will  admit  it  is 
unsafe  to  weigh  the  coke.  To-day  it  may  be  dry  ; to-mor- 
row it  may  be  wet,  and  so  mnch  increased  in  weight.  To 
be  safe,  yon  mnst  go  by  bnlk,  or  the  same  number  of 
barrows  of  coke  to  a charge,  all  the  time,  regardless  of 
weight.  In  my  experiment,  we  had  to  nse  the  same  nnm- 
ber  of  barrows.  In  the  one  oven,  they  weighed  1900  ; in 
the  other,  2300.  ISTow,  what  does  the  boasted  increase  of 
yield  amount  to  ? It  is  a very  nice  question,  and  an  im- 
jiortant  one.  I do  not  know  if  yon  have  thought  of  it,  or 
have  ever  seen  the  same  experiment  tried  ; and  I merely 
write  to  yon,  to  compare  views.  To  me,  it  seems,  that  in 
an  oven  yielding  7o  percent.,  there  is  no  more  carbon  than 
in  an  oven  yielding  65  per  cent.,  in  same  bnlk,  and  this 
boasted  increase  of  yield  is  lictitions.  I should  like  to 
hear  from  yon  on  the  subject.  I confess,  I am  surprised  at 
the  results  in  onr  case,  and  my  eyes  have  been  considera- 
bly opened.  While  this  coke  was  on  the  fnrnace,  it  took 
5196  lbs.  to  one  ton  of  iron.  When  onr  Bee  Hive  was  on, 
it  took  4156  lbs.,  or  1140  lbs.  of  coke  more  to  a ton  of  iron 
than  onrs.  I also  fonnd  that  it  was  difficult  to  reduce  this 
coke.  The  iron  ore,  &c.,  would  melt  before  it  did.  The 
charges  wonld  not  rnn  regnlar,  and  the  iron  was  simply 
execrable.  I have  had  enongh  of  hnid  ovens,  and  am  con- 
vinced there  is  nothing  in  them,  except  saving  of  labor.  I 
should  like  to  hear  from  yon  on  the  subject. 

Yonrs,  very  truly, 

W.  LANDER. 

JoiixsTOWX,  Pa.,  December  18,  1877. 

W.  Latstder,  Esq., 

Super hiten, dent  Kemble  Furnaces,  Rkldleslmrg,  Pa. : 

Dear  Sir:  A^onr  favor  of  16th  received,  giving  me  yonr 
very ’interesting  experience  Avith  the  Beehive  and  Gobeit 
oven  coke  in  yonr  furnaces,  at  Riddlesbnrg. 
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You  will  bear  me  out,  when  1 call  it  to  mind,  that  from 
the  first  I predicted  the  failure  of  the  Grobeit  oven  coke, 
just  on  the  grounds  you  now  submit:  that  it  would,  with 
its  deep  charges,  produce  a dense  coke,  which  would  be 
difficult  and  slow  of  combustion  in  the  furnace,  and  hence 
undesirable. 

Of  course,  not  until  now  could  the  facts  in  your  case  be 
given,  but  I was  very  confident  that  you  would,  in  practice, 
arrive  at  these  conclusions,  sooner  or  later. 

The  want  in  coke  is  not  density,  but  an  open  cellular 
structure,  admitting  the  furnace  gases  in  the  preiiaration 
of  the  fuel  for  a rapid  and  energetic  combustion  in  the  zone 
of  fusion. 

The  claim  of  producing  a larger  percentage  of  coke  in 
Gobeit  or  Belgian  ovens  over  Beehives  is  correct.  The  heat 
from  the  gases  in  the  former  is  utilized,  saving  the  carbon 
of  the  coal.  The  objection  to  this  family  of  ovens  (Belgian) 
does  not  rest  at  all  on  this  fact,  but  on  the  dense  physical 
structure  of  the  coke  produced. 

Logically,  two  pounds  of  coke,  no  matter  how  made, 
should  perform  double  the  work  of  one  pound  ; but  in  this 
respect  it  is  found  that,  other  things  being  equal,  the  re- 
sult depends  mainly  on  the  physical  structure  of  the  coke. 
In  the  present  case,  you  report  that  1900  lbs.  of  coke  made 
in  Beehive  ovens  performs  the  same  calorific  work  in  your 
furnace  that  2300  lbs.  of  Gobeit  oven  coke  does,  showing  a 
loss  in  the  use  of  the  latter  of  17.39  per  cent. 

If  the  average  of  63  per  cent,  be  taken  for  the  work  of 
the  Beehive  oven,  and  70  per  cent,  as  the  product  of  the 
Gobeit  or  Belgian  oven,  then  the  loss  in  the  former  over  the 
latter  is  10  per  cent. — in  other  words,  the  loss  in  furnace 
work  fi’om  dense  coke  (Gobeit)  is  largely  in  excess  of  the 
loss  made  in  coking  open  structure  coke,  (Beehive,)  and 
that  in  taking  all  the  factors  into  consideration  the  apparent 
wasteful  burning  of  carbon  in  the  Beehive  ovens  is  more 
than  compensated  by  the  superior  energy  of  its  coke  over 
the  Gobeit  or  Belgian  plan,  and  hence  the  former  method  of 
coking  should  be  continued  for  your  coal,  at  least  until  a 
better  one  is  devised. 

26  MM. 


402  MM.  REPORT  OF  PROGRESS.  A.  S.  McCREATH. 

Yon  say  tliat  in  the  test  of  Giobeit  coke,  that  “ the  iron 
ore  wonld  melt  before  the  coke  was  brought  into  fnll  heat, 
and  that  the  iron  was  simply  execrable.”  This  condi- 
tion of  fnrnace  wonld  result  from  the  use  of  dense  coke 
lowering  the  zone  of  fusion  and  retaining  an  nndne  propor- 
tion of  silicon.  With  an  open  celled  energetic  fuel  the  fnr- 
nace conld  be  “ driven  ” raising  the  zone  of  fnsion,  oxidis- 
ing a large  portion  of  silicon  and  yielding  an  open  grannlar 
grapliitic  pig  metal. 

Very  respectfully, 

JNO.  FULTON. 
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\96.  Determination  of  Carion  in  Iron  or  Steel. 


The  accurate  determination  of  small  quantities  of  carbon 
in  iron  or  steel  is  one  of  the  most  difficult  problems  in  ana- 
lytical chemistry. 

The  following  method  has  been  found  to  give  entirely  sat- 
isfactory results : 

Three  grammes  of  the  iron  or  steel  are  added  to  200  cubic 
centimetres  of  a saturated  neutral  solution  of  the  double 
chloride  of  copper  and  ammonium.  Decomposition  im- 
mediately takes  place,  the  iron  and  copper  replacing  each 
other.  In  order  to  aid  solution  the  mixture  is  frequently 
stirred  and  after  a few  minutes  a gentle  heat  may  be  ap- 
plied. In  about  fifteen  minutes  the  iron  will  be  completely 
decomposed,  and  the  excess  of  the  double  salt  will  have 
re-dissolved  any  metallic  copper  which  may  have  separated 
out.  The  solution  is  so  neutral  at  this  point  that  upon 
heating  a film  of  oxide  of  iron  forms,  but  this  can  be  easily 
removed  by  a few  drops  of  hydrochloric  acid,  and  the  mix- 
ture is  ready  for  filtration.  The  carbon  is  collected  in  the 

filtering  tube  shown  in  the  an- 
nexed cut,  the  end  of  which  is 
stopped  first  with  angular  pieces 
of  glass  and  then  loosely  with 
ignited  asbestos.  A small  quan- 
tity of  hot  water  is  first  run 
through  the  filter ; the  solution 
is  then  added,  and  the  residue 
is  washed  free  from  chlorides. 
If,  as  sometimes  happens,  a 
small  quantity  of  the  basic  chlo- 
ride of  copper  separates  out,  it 
can  readily  be  removed  by  a lit- 
tle of  the  double  chloride  solu- 
tion and  the  residue  washed  as 
before.  To  see  if  any  of  the 
carbon  passes  through  the  fil- 
ter, the  filtrate  is  mixed  with 
strong  hydrochloric  acid  (to  prevent  the  separation  of  any 


Filtering  Tube  and  Stand  used  in 
Carbon  Determinaliojis. 
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basic  chloride  of  copper)  and  then  diluted  ; by  this  means 
any  particles  of  carbon  may  be  easily  recognized.  If,  how- 
ever, the  hlter  has  been  properly  made,  the  solution  filters 
rapidly  and  all  the  carbon  is  retained  on  the  asbestos. 

The  asbestos  and  carbon  while  still  wet  are  transferred  to 
a platinum  boat,  the  filtering  tube  being  wiped  out  with 
asbestos  held  in  platinum  pointed  forceps,  and  thoroughly 
dried  at  100°  C.  The  boat  is  then  put  into  the  tube  B,  shown 
in  the  accompanying  plate,  and  the  carbon  burned  off  in  a 
stream  of  oxygen. 

The  apparatus  * consists  of  a ten  burner  gas  combustion 
furnace  A,  13  inches  long,  through  which  runs  the  porcelain 
or  glass  tube  B.  This  tube  should  be  about  25  inches  long 
and  f inch  internal  diameter.  It  should  project  6 inches 
outside  the  furnace  at  each  end,  and  the  heat  prevented  from 
reaching  the  ends  of  the  tube  by  the  sheet  iron  screens  L. 
The  tube  is  filled  from  the  center  to  the  front  of  the  furnace 
Avith  coarse  black  oxide  of  copjAer.  It  is  fitted  at  the  for- 
Avard  end  Avith  the  U tube  Gr,  filled  with  chloride  of  calcium, 
to  which  is  attached  another  U tube  H,  filled  with  pumice 
saturated  with  sulphate  of  copper  and  heated  until  the  sul- 
phate has  become  anhydrous.  To  H is  attached  the  Liebig 
bulb  I,  filled  with  a solution  of  potassium  hydrate  (sp.  gr. 
1.27),  and  the  drying  tube  J,  filled  jDartly  with  pieces  of 
potassium  hydrate  and  partly  with  chloride  of  calcium.  I 
and  J constitute  the  apparatus  for  absorbing  the  carbonic 
acid,  and  to  the  end  of  J is  attached  the  small  tube  K filled 
with  chloride  of  calcium  or  potassium  hydrate,  to  prevent 
J from  absorbing  moisture  from  the  air  during  the  progress 
of  the  combustion.  0 is  the  oxygen  holder,  M the  purify- 
ing appm-atus  and  P the  air  bottles. 

The  combustion  is  conducted  in  the  following  manner  : 
The  platinum  boat  containing  the  carbon  residue  is  put  into 
the  tube  B and  pushed  up  against  the  oxide  of  copper  Avith 
the  rod  C.  The  tul^e  is  then  tightly  closed  with  the  cork 
P,  the  absorption  apparatus,  which  has  previously  been 

* Through  the  courtesy  of  Mr.  Andrew  A.  Biair  I am  permitted  to  use  the 
sketch  of  this  apparatus  given  in  his  “ Methods  of  Analysis  of  Iron,  Steel, 
Copper,”  &c.  Washington,  1879. 
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weighed,  is  attached,  the  pinch-cock  E.  is  opened  and  Q 
closed.  A slow  stream  of  oxygen  is  started  through  the 
apparatus.  The  tube  B is  carefully  heated  beginning  at 
the  forward  end,  in  order  to  heat  the  oxide  of  copper  well 
before  the  boat  is  heated.  When  all  the  burners  are  lighted, 
which  usually  takes  about  30  minutes,  they  are  allowed  to 
burn  turned  on  full  for  25  minutes,  the  tube  being  at  a full 
red  heat  all  the  time.  The  supply  of  oxygen  is  then 
stopped,  the  pinch-cock  R put  on  and  Q taken  off,  and  a 
slow  stream  of  air  started  through  the  apparatus  to  drive 
out  the  oxygen.  This  is  done  by  pouring  water  into  the 
upper  bottle  F,  and  allowing  it  to  run  into  the  lower  one,  in 
this  way  forcing  the  air  through  the  apparatus.  The  lights 
are  lowered  together  gradually,  to  avoid  cracking  the  tube, 
and  finally  put  out.  The  absorption  apparatus  is  tlien 
weighed  ; the  difference  between  the  first  and  second  weigh- 
ings is  carbonic  acid  from  which  the  percentage  of  carbon 
is  readily  calculated. 

In  laboratories  not  supplied  with  gas,  the  carbon  can  be 
conveniently  oxidized  by  means  of  chromic  acid  and  the  re- 
sulting carbonic  acid  collected  and  weighed  in  the  usual 
way.  For  a full  description  of  this  method  see  my  paper 
published  in  the  Transactions  of  the  American  Institute  of 
Mining  Engineers,  Vol.  Y,  page  575. 
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Allen  & Mann,  . . 

1004c,  Scotland,  G.  B., 

. Scotch  fire  brick,  . . . . 

270 

Anderson, 

477,  Westmoreland, 

. Pittsburg  Coal,  . . 

26 

Armstrong, 

624,  Lawrence,  . . . 

. Kittanning U.  Coal,  . . . 

53 

Armstrong,  Sir  Wm 

G.,  England,  . . . 

Wrought  Iron, 

253 

Ashbaugh,  

677,  Indiana,  .... 

. Pittsburg  Coal, 

15 

Ashurst,  .... 

180,  Washington,  . . 

. Pittsburg  Main  Coal,  . . 

17 

Atkins  Bros.,  . . . 

. Bessemer  pig  iron,  . . . 

255 

Aughey,  H.  & S.,  . 

22,  928,  Juniata,  .... 

. Fossil  Ores  of  V,  . . . . 

239 

f Soft  Coal, 

Bachgft  1 HardCoal 

706,  707,  Tioga,  . . . . 

. Clarion  Upper  Coal,  . . 

77 

Baker,  ... 

613,  Bedford,  . . . 

. Brown  Hematite  of  II,  . 

206 

Baker,  . . .713,  714, 

728,  729,  Blair,  . . . . 

. Brown  Hematite  of  VI, 

197 

Baker, 

710,  711,  Blair,  

. Fossil  Ores  of  V,  . . 235, 

236 

Baker,  . 

802  a,b,c,  Blair,  

. Lewistown  Limestone,  . 

301 

Baker  \ Upper,  ) 
iiaxer,  ^ Lo.^ver,  ) 

308,  384,  Blair, 

. Clarion  Upper  Coal,  . . 

75 

Barclay  Coal  Co.,  . 

659,  Bradford,  . . . 

. BrookvUle  Coal,  . . . . 

87 

Barclay  Coal  Co.,  . 

660,  661  Bradford,  . . . 

. Clarion  Upper  Coal,  80 

81 

a,b,662  a,  b,  c,  663. 


Barchas, 57,  Fa3'ette, Carbonate  Ores  of  XI,  . 187 

Barnes,  329,  Bradford,  ....  Fossil  Ores  of  VIII,  . . 233 

Barnes,  S., 571,  Beaver,  Kittanning  Underclay,  . 262 

Parr, 787,  Huntingdon,  . . . Fossil  Ores  of  V,  ....  238 

Barr, 785,  Huntingdon,  . . . Limestone,  ......  367 

Barren  Run,  ....  54,  Westmoreland,  . Carbonate  Ore,  L.  O.  M.,  179 

Bauman, HI,  353,  York, Brown  Hematite  of  II,  . 220 

Beachey, 458,  Somerset,  ....  Pittsburg  Coal, 27 

Beal, 498,  Fayette, Pittsburg  Coal 21 

Beam, ft 397,  Somerset,  ....  Kittanning  Upper  Coal,  59 

Beam,  J.  W.,  . . . 419  a,  b,c,  Somerset,  . . . . Johnstown  Cement  bed,  295 

Beatty, 673,  Indiana, Freeport  Upper  Coal,  41 

Beaver  Run,  ....  4,  Clearfield,  ....  Clarion  Upper  Coal,  . . 72 
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Bed  C, Bed  C,f  Huntingdon,  . . . Kittanning  Lower  Coal,  68 

Bed  B, BedD,f  Huntingdon,  . . . Kittanning  Upper  bed,  . 61 

Beechy,  M.  J.,  . . . 464,  Somerset,  ....  Redstone  Limestone,  . . 289 

Beitler, 1008  Berks, Magnetic  Iron  Ore,  . . . 229 

Bell’s  Gap  RR.,  . . 304,  305,  Cambria, Clarion  Upper  Coal,  . . 74 

306. 

Bender,  110,  York, Brown  Hematite  of  II,  . 219 

Bentz, 184,  York, Red  Hematite, 223 

Berkey,  P.  G.,  . . . 427,  Somerset,  ....  Elk  Lick  Limestone,  . . 291 

Berkley, 399,  410,  Somerset,  ....  Elk  Lick  Coal,  31,  32 

Bernice, 315,  666  Sullivan, Clarion  Upper  Coal,  82,  83 

a,b,c,  d,  937. 

Bernice,  . . 667,  807,  938,  939,  Sullivan, Clarion  Group, 94 

Bickle, 128,  Snyder, Fossil  Ores  of  V,  ....  244 

Bieber, 487,  Butler, Kittanning  Upper  Coal,  55 

Biery, 215,  Lebigh,  ....  Brown  Hematite  of  II,  . 189 

Bigler, 592,  Clearfield,  ....  Fire  Clays  over  XII,  . . 265 

Bilger, 101,  Juniata, Fossil  Ores  of  V,  . . . .239 

Bilger, 591,  Clearfield,  . . . . Fire  Clay  over  XII,  . .265 

Black  Log  Mt.,  ...  94,  Huntingdon,.  . . Brown  Hematite  of  IV,  . 198 

Black  Ore, 926,  Snyder, Fossil  Ores  of  V,  ....  244 

Blair  Iron  and  Coal  Co.,  . . Blair,  Pig  iron,  253 

Bloomfield, 608,  609,  Blair, Brown  Hematite  of  II,  . 204 

Bloomfield,.  . . . 708,  709,  Blair,  ....  Brown  Hematite  of  11,205,206 

Bloomsburg,  . . . . 102,  925,  Snyder,  . . . Fossil  Ores  of  V,  . . . .244 

Bloomsburgiron  Co.,125,  Snyder, FossU  Ores  of  V,  . . .243 

Blossburg,! (U.L.M.)  601 

a,  b,  c.,  . . Tioga, Clarion  Upper  Coal,  . . 78 

Blossburg  Coal  Co.,  581,  579,  Tioga, Cokes, 110 

580,  670,  1009. 

Blossburg  Coal  Co., ff  669,  Tioga, Kittanning  Upper  Coal 

bed,  . . . . , 61 

Bollinger, 429,  York, Brown  Hematite  of  II,  . ‘220 

Bond  Vein,  ....  614  a,  b,  c.,  McKean, Clarion  Group, 91 

Borie, 85,  Blair, Limestone 307 

Borie, 817  b,  Blair, Zinc  and  Lead  ores,  . . . 280 

Borie  <5c  Fleck,  . . .1002,  Blair, Zinc  and  Lead  ores,  . . .279 

Boyer, 196,  Lehigh, Brown  Hematite  of  II,  . 214 

Boyer, 389,  Juniata Fossil  ores  of  V,  . . . .239 

Brady, 689,  Indiana,  ....  Freef)ort  Lower  Coal,  . . 48 

Brenneman,  ....  800,  Lancaster,  ....  Magnetic  Iron  Ores,  . . . 228 

Bridge, 53,  Westmoreland,  . Carbonate  Ores,  L.  P.  C. 

M.,  179 

Brotherline,  ....  348,  Cambria, Clarion  Upper  Coal  . . 74 

Brower,  640,  Blair, Brown  Hematite  of  II,  . 201 

Brown, 63,  391,  Lehigh, Brown  Hematite  of  II,  . 213 

Brown,  633,  Lawrence,  ....  Quakertown  Coal,  ...  97 

Brown, 625,  631,  Lawrence,  ....  Kittanning  Upper  Coal,  53 

Brown, 378,  379,  Cambria, Price  Coal, 34 

Brown,  P., 762,  Indiana, Freeport  Lower  L.  S.,  . 293 

Brown,  S., 761,  Indiana, Freeport  Upper  L.  S.,  . 292 
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Brown  & Son,  . . . 

998 

c.  Paisley,  Scotland, 

Scotch  Fire  Brick,  . . . 

270 

Brown  & Musgrove, 

966, 

Armstrong,  . . 

Carbonate  Ores,  L.  C.  M. 

178 

Brvan,  

176, 

Beaver,  .... 

Kittanning  Upper  Coal, 

54 

Buffalo,! 

715, 

McKean,  .... 

Clarion  Upper  Coal,  . 

76 

Burkit, 

584, 

Somerset,  . . . 

Limestone  nodules,  . . 

366 

Bushfield,  .... 

177, 

Washington,  . . 

Pittsburg  Coal, 

13 

Cable, 

488, 

Butler, 

Gallitzin  Coal,  .... 

37 

Calcined  Ore,  [Upper 

Cambria,  .... 

Johnstown  Ore,  .... 

172 

and  Lower  Bench,]  II, 

Cambria  lion  Co.,  . 

2, 

Cambria,  .... 

Kittanning  Upper  Coal, 

59 

Cambria  Iron  Co.,  . 

1, 

307,  Cambria,  .... 

Clarion  Upper  Coal,  . 

72 

CambrialronCo.,  . 

Blair, 

Clarion  Upper  Coal,  . 

74 

Cambria  Iron  Co.,  . 

310, 

Cambria,  .... 

Brookville  Coal,  . . . 

86 

CambrialronCo.,  . 

79, 

Cambria,  .... 

Johnstown  Ore  bed. 

172 

Cambria  Iron  Co.,  517,518,519,  Cambria,  .... 

Cokes, 

109 

Cambria  Iron  Co., 

I, 

Cambria,  .... 

.Tohnstown  Ore,  C.  M., 

172 

Cameron,  ....  403 

421, 

437,  Northumberland, 

Anthracite 

105 

Cameron  Colliery  & 

M.  Saxman,  Jr.,  & 

Co., 

422 

a,  ? 

Coke, 

111 

Campbeil  (D.)  (A.) 

781, 

782,  Mifflin,  .... 

Limestone, 

308 

783, 

784. 

Cannonsburg,  . . 

132, 

Washington,  . . 

Unionto’n  L.S.,  U.  laver,  285 

Cannonsburg,  . . . 

130, 

Washington,  . . 

do.  L.S.,M.  layer. 

285 

Carpenter,  . . . . 

776, 

Indiana, 

Johnstowm  Ore,  . . 

173 

Cauffield,  . . 

484, 

Westmoreland, 

Pittsburg  Coal, 

26 

Center  Furnace,  730 

731, 

740,  Fayette, 

Carbonate  Ores  of  XI,  . 

187 

Chambers, 

481, 

Westmoreland, 

Pittsburgh  Coal,  . . . . 

26 

Chestnut  Hill,  . . . 

641, 

642,  Lancaster,  . . . . 

Brown  Hematite  of  II,  . 

209 

651 

652, 797, 

Chestnut  Hill,  . . . 

798, 

799,  Lancaster,  . . . 

Magnetic  Ore,  . . 

228 

Clark, 

381, 

Somerset,  . . . . 

Clarion  Upper  Coal,  . . 

71 

Clark, 

406, 

Somerset,  . . . 

Carbonate  Ores,  L.  C.  M., 

181 

Clark, 

789, 

Blair, 

Brown  Hematite  of  II,  . 

200 

Clearfield  F.  B.  Co., 

997 

c,  Clearfield,  . . . . 

Fire  Brick,  .... 

269 

Clymer  Iron  Co.,  . . 

991, 

Berks, 

Brown  Hematite  of  II,  . 

212 

Clymer  Iron  Co.,  . . 

994, 

Berks, 

Magnetic  Iron  Ore,  . . 

229 

Coal  Bank  ore. 

50, 

Westmoreland, 

Carbonate  Ores,  L.  C.  M., 

179 

Coal  Pit  bed  [Top 

Bench  and  Bottom],  720a,  b,  McKean, 

Kittanning  Lower  Coal, 

69 

Coale,  . . . . . 

574, 

Beaver,  . . 

Kittanning  Under  clay,  . 

262 

Cole, 

435, 

Adams, 

Specular  iron  ore,  . . 

224 

Coleman,  H.  57.,  . . 

428, 

Somerset,  . . . 

Elk  Lick  Coal, 

32 

Colorado, 

493, 

Colorado,  . . . . 

Coke,  

111 

Comfort, 

183, 

York, 

Magnetic  Ore, 

227 

Connellsville,  . . . 

48  a,b,c  Fayette, 

Cokes, 

107 

Conrad,  

99,  103,  Snyder,  . ... 

Fossil  Ores  of  V,  . . 242, 243 

104, 

126, 

610. 

Cookson, 

490, 

York, 

Red  Hematite, 

222 

Cotter, 

171, 

Beaver, 

Freeport  Upper  Coal,  . . 

40 
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Couch,  

. 515  a,  b. 

Beaver,  . . . 

. . Kittanning  Lower  Coal,  64,65 

Couch,  

. 573, 

Beaver,  . . . 

. Kittanning  Lower  Coal 

Underclay, 

262 

Couffer,  

. 1018  a. 

Dauphin,  . . 

. . Limestone  of  II,  . . . . 

311 

Cove  Mountain, 

. 697  a,  b. 

Perry,  .... 

. . Coal  of  X, 

100 

Crane  Iron  Co.,  . , 

Lehigh,  . . . 

. . Bessemer  Pig  iron,  . . 

255 

Creaghton,  .... 

. 95, 

Juniata,  . . . 

. . Fossii  Ores  of  V,  . . . . 

239 

Creswell 

. 648, 

Blair,  .... 

. . Lewistown  Limestone, 

302 

Crow, 

. 193,  558,  Fayette,  . . . 

. . Carbonate  Ore,  P.  0.,  166,167 

Cruikshank,  . . . 

.724, 

Snvder,  . . . 

. . Fossil  Ores  of  V,  ...  . 

244 

Cumberland  and  Elk 

Lick  Coal  Co.,  . 

. 457, 

Somerset,  . . 

. . Pittsburg  Coal, 

28 

Cumbler,  .... 

. 1018  c. 

Dauphin,  . . 

. . Limestone  of  II,  . . . 

311 

Daney, 

. 365, 

Lehigh,  . . 

. . Brown  Hematite  of  II, 

216 

Dean, 

. 583, 

Blair,  .... 

. . Brown  Hematite  of  II, 

201 

Denning,  C.,  . . . 

. 148, 

Washington,  . 

. . Waynesburg  Main  Coal, 

7 

Dennison,  Porter 

& 

Co., 

. 302, 

Blair,  .... 

. . Freeport  Upper  Coal, 

46 

Dennison,  Porter 

& 

Co., 

. 303, 

Blair,  .... 

. . Clarion  Upper  Coal,  . 

74 

Diamond  Coal  Co., 

.43, 

Jefferson,  . . 

. . Coke, 

108 

Diamond  Coal  Co. 

,t  42, 

Jefferson,  . . 

. Kittanning  Upper  Coal, 

56 

Dickson,  . . 

. 790, 

Blair,  .... 

. . Zinc  and  Lead  ores,  . 

280 

Diehl,  

. 175, 

Beaver,  . . . 

. . Kittanning  Upper  Coal 

, 54 

Diggin, 

. 949;  951, 

Huntingdon,  . 

. . Brown  Hematite  of  XI ; 

limestone  and  shale,  192;367 

Doty, 

Indiana,  . . . 

. . Pittsburg  Coal;  lime- 

stone, 15;  366 

Dougherty,  . . 

. 507, 

Beaver,  . . . 

. . Kittanning  Upper  Coai, 

54 

Dougherty,  .... 

. 524, 

Fulton,  . . . 

. . Brown  Hematite  of  VII, 

197 

Dougherty,  .... 

. 602, 

Juniata,  . . . 

. Brown  Hematite  of  VIII 

196 

Dougherty,  .... 

. 814, 

Huntingdon,  . 

. . Clarion  Group, 

89 

Douglas, 

. 1007, 

Franklin,  . . 

. . Brown  Hematite  of  II,  . 

207 

Dravo,  J.  F.,  . . . 

. 48  b,  c,  Fayette,  . . . 

. Coke,  

107 

Dunlap,  

. 197, 

Greene,  . . . 

• • Clay, 

267 

Dunbar  Furnace,  . 

Fayette,  . . . 

. Pig  iron, 

254 

Dysart  & Co. , . . . 

. 191, 

Cambria,  . . . 

. . Clarion  Upper  Coal,  . . 

72 

Dysart  & Co.,  . . . 

. 192, 

Cambria,  . . . 

. . Freeport  Upper  Coal,  . . 

45 

Eagle  Works,  . . . 

. 142, 

Washington,  . 

, . Pittsburgh  Coal,  (L.  B.,) 

18 

Earnest, 

. 100,  127, 

Snyder,  . . . 

. . Fossil  Ores  of  V,  ...  . 

243 

East  Troy,  .... 

. 332, 

Bradford,  . . 

. . Fossil  Ores  of  VIII,  . . 

233 

Echman, 

. 927, 

Juniata,  . . . 

. . Fossil  Ores  of  V,  . . 

239 

Elder’s  Ridge,  . . 

. 131, 

Washington,  . 

. Uniontown  or  Great  Lime 

stone,  

270 

Elverson(fcSherwood,568,  569, 

Beaver,  . . . 

. Kittanning  Lower  Under- 

570,  575, 

clay, 

262 

Elverson  (&Sherwood,576, 

Beaver,  . . . 

. . Drift  Clay, 

257 

English, 

. 465, 

Franklin,  . . 

. Brown  Hematite  of  II,  . 

207 

Etna, 

. 603, 

Blair,  .... 

. Brown  Hematite  of  II,  . 

200 

Evans, 

. 679,  680, 

Indiana,  . . . 

. Pittsburgh  Coal,  ...  19 

,15 

Pairmount  Coal  Co.,  45, 

Clarion,  . . . 

. Cokes, 

108 
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Fairmount  Coal  Co.,  44,  Clarion, Kittanning  Upper  Coal,  56 

Falkner, 666,  Blair, Browni  HematiteofII,199,200 

Fall  Brook  Coal  Co.,  655,  656,  Tioga, Clarion  Group,  . . 93,92 

658  a,  b,  c. 


Fall  Brook  Coal  Co.,  657  a,  b,  Tioga, Clarion  Ujjper  Coal,  76,78,79 

c,  671. 

Fall  Brook  Coal  Co.,  654,  672,  Tioga Kittanning  Upper  Coal,  61 


Farrands\ille,  . . . 105,  106,  Clinton, Fire-clay  over  XII,  . .265 

Faj’ette  Furnace,  . 738,  741,  Fayette, Carbonate  Ore,  L.  C.  M.,  180 

Fayette  Furnace,  . .695  b,  Fayette, Freeport  Upper  Coal,  . . 44 

Faj’ette  Furnace,  . . 665  a,  Fayette, Kittanning  Lower  Coal,  67 

Fell’s  Drift, 510,  Beaver, Kittanning  Lower  Coal,  66 

Fiedler, 602,  Butler, Kittanning  Upper  Coal,  55 

Fish 514,  Beaver, Kittanning  Lower  Coal,  65 

Fleck, 529,  530,  531,  Huntingdon,  . . . Brown  Hematite  of  VIII, 

193,194 

Fleck, 792,  793,  Blair, Zinc  & Lead.  Ores,  . . . 280 

Fleetwood, 983,  Berks, Brown  Hematite  of  II,  . 210 

Fleming, 955,  Huntingdon,.  . .“Red  Rock,”  372 

Flickinger,  S.S.,  . . 462,  Somerset,  ....  Little  Pittsburg  L.  S.,  . . 290 

Forge, 49,  Westmoreland,  . Carbonate  Ore,  L.  C.  M.,  179 

Forge, 60,  Westmoreland,  . Freeport  U.  Underclay,  260 

Forney, 354,  York, Brown  Hematite  of  II,  220 

Forsythe, 681,  Indiana, Freeport  Lower  Coal,  . . 48 

Franklin  Colliery,  . 70,  Clearfield,  ....  Clarion  Upper  Coal,  , . 72 

Frankstown,  ....  647,  Blair, Fossil  Ores  of  V,  . . 235 ,236 

Frankstown  Furnace,  . . . . Blair,  Pig  Iron, 253 

Frantz, 1018,  b.  Dauphin,  ....  Limestone  of  II,  ....  311 

Freeman, 545,  546,  Westmoreland,  . Johnstown  Ore  bed;  lime- 
stone,   173 ; 367 

Freeman, 543,  598,  Westmoreland,  . Carbonate  Ores  of  XI,  . 185 

Frick  & Co., 30,  440,  Fayette, Pittsburg  Coal, 22 

Frick  & Co.,  ....  48  a,  Fayette, Coke, 107 

Fritz,  S.  P., 442,  Somerset,  ....  Elk  Lick  Coal, 32 

Fuller, 469,  Fayette, Carbonate  Ore, Pittsburg,  162 

Fulton,  A.  H.,  . . . 764,  Indiana, Pittsburg  Limestone,  . . 289 

Fulton  & Pinkerton,  489,  Westmoreland,  . Pittsburg  Coal, 24 

“Furnace,”  ....  59,  Westmoreland,  . Freeport  U.  Underclay,  260 

“Furnace  Ore,”  . . 58,  Westmoreland,  . Carbonate  Ores,  L.  C- M.,  179 

Galbraith, 698 ; 1003  Blair Barite ; quartz,  . .369;  371 

Ganoga,  815,  Sullivan,  ....  Carbonate  Ore, 373 

Garman, 374,  Cambria, Freeport  Upper  Coal,  . 45 

Garrett, 371,  Somerset,  ....  Freeport  Lower  Coal,  . 49 

Gartcosh, 998  b,  Scotland,  G.  B.,  . Scotch  Fire  Brick,  . . . 270 

George, 683,  Indiana,  ...  . Pittsburg  Main  Coal,  . . 17 

George’s  Creek,  . . 547,  Fayette, Carbonate  Ore,  Bar.  M,  169 

Gibbony,  222,  Mifflin, Fossil  Ores  of  V,  . . . .242 

Gilberton  Colliery,  . 87,  Schuylkill,  . . . Anthracite, 105 

Glen  i Upper,  ) ^-^2  Blair, Clarion  Upper  Coal,  . 75 

White,  ( Lower,  S 

Glick, 357,  Lehigh, Brown  Hematite  of  II,  215 
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Gorman,  A., 


Graham, 
Granniss, 
Gray* . . 
Green,  . 


Griffith,  D.  R., 

Groft, 

Groft  Bros.,  . . 


Guth, 


tlall,  . . . . 

Hall,  . . . . 

Hall,  . . . . 

Hall  & Sons, 
Hamlin  bed. 


Harmonsburg,  . 

Harris, 

Harshberger,  . . 
Hathaway,  . . . 
Hawes,  A.  J., 
Hayes,  J.  M.,  . . 
Hazlett,  .... 
Hazlett,  S.  C., 
Heathery  Knowe, 
Hetfner,  . . 
Heinemeyer, 
Henderson,  . 
Heninger,  . 
Henrietta,  . 


Hermon  & Meetem, 

Hill,  . . . 

Hirsh,  . . 

Hoge,  . . . 
Hoggsett, 
Watt&.Oo.’s 
Mines, 

Hollidaysbnrg 
& Gap  Iron  Co., 


. 523, 

Huntingdon,  . . 

. 564, 

Huntingdon,  . . . 

. 769,  775, 

Indiana, 

. 19,20,21, 

J uniata,  .... 

. 593, 

Clearfield,  . . . . 

. 739, 

Westmoreland, 

. 632, 

Lawrence,  . . . . 

■ 10, 

Greene, 

. 745, 

Lawrence,  . . . . 

,480, 

Westmoreland, 

. 619,  621, 

Indiana,  .... 

. 777, 

Indiana, 

. 774, 

Indiana, 

. 773, 

Indiana, 

. 688, 

Indiana,  .... 

. 7, 

Greene,  .... 

. 559, 

York, 

. 194, 

Lehigh, 

. 778,779, 

Lancaster,  . . . . 

. 692, 

Westmoreland, 

. 743, 

Westmoreland, 

. 813, 

Sullivan,  . . 

. 998  a. 

New  Jersey  State, 

. 716  a,  b. 

McKean,  . . . 

. 134, 

Washington,  . . 

. 91  a,b,c,  Crawford,  . . . . 

. 617  a,  b,  Indiana, 

. 404, 

Somerset,  . . . . 

. 339, 

Tioga, 

. 370, 

Cambria, 

. 538, 

Somerset,  . . . 

. 682, 

Indiana,  ... 

771, 

Indiana, 

97  a. 

Glasgow,  Scotland 

. 989, 

Berks, 

. 377, 

Somerset,  . . . . 

. 147, 

Washington,  . . 

. 195, 

Lehigh,  .... 

. 565, 

Blair,  

321,322, 

Tioga, 

323,  324 

. 152, 

Washington,  . . 

. 13, 

Juniata, 

. 170, 

\ 700  a,  b. 

Greene,  .... 

1 701  a,  b,  Fayette,  .... 

1702  a,  b. 

6 a,  b, 
5,712, 

Blair, 

Mineral.  Page. 

Brown  Hematite  of  II,  . 208 
, Brown  Hematite  of  VIII,  195 
Brown  Hematite  of  VII,  197 
Johnstown  Cement  Bed,  294 
. Fossil  Ores  of  V,  . . . 240 

Fire  Clays  over  Xll,  . . 265 
Carbonate  Ores  Bar.  M,  169 
Freeport  Lower  Coal,  . 52 
Sewicklejr  Coal  bed,  . . 9 

, Ferriferous  Limestone,  . 297 

Pittsburg  Coal, 24 

. Freeport  Upper  Coal,  . 42 
Carbonate  OresL.P.C.M.,  178 
Freeport  U.  Limestone,  292 
. Free23ort  U.  Limestone,  292 
. Freeport  Upper  Coal,  41 
. Waynesburg  Main  Coal,  6 
Triassic  Coal,  . . 103 

Brown  Hematite  of  II,  . 214 

Limestone, 309 

. Kittanning  Lower  Coal,  67 
Freeport  U.  Underclay,  260 
Clarion  Group,  . . . 95 

Fire-bricks,  269 

Clarion  Group, 91 

. Pittsburg  Coal, 20 

. Marl, 365 

. Freeport  Upper  Coal,  . . 43 

. Limestone,  366 

. Shale,  , 372 

. Johnstown  Cement  Bed,  295 
Sewickley  Limestone,  . 287 
Freeport  Upper  Coal,  . 41 
. Freeport  U.  Limestone,  292 
, Scotch  Fire  Brick,  . . . 297 
Brown  Hematite  of  II,  . 212 
. Brookville  Coal,  ....  87 
. Washington  Main  Coal,  4 
. Brown  Hematite  of  II,  . 214 
. Brown  Hematite  of  II,  199, 

200 

. Fossil  Ores  of  VIII,  . . 232 


. Waynesburg  Main  Coal,  5 
Fossil  Ores  of  V,  ...  . 239 
, Carbonate  Ores,  U.B.M.,  160 


165,166 

236,237 
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Hoover,  567,  Blair, Brown  Hematiteofll, 199,200 

Hoover,  R., 605,  Bedford, Brown  Hematite  of  II,  . 206 

Horner,  482,  Westmoreland,  . Pittsburg  Coal,  ...  .24 

Houk  & Granniss,  . 750,  751,  Lawrence,  ....  Brown  Hematite,  C.  M.,  190 

754,  756. 

Hudson,  ....  527,  528, 560,  Huntingdon,  . . . Lewistown  Limestone,  . 302 

Hughes  <fe  Co., f . . .727,  Clearfield,  . . . . Kittanning  Upper  Coal,  57 

Hulmes 509  a,  b,  Beaver,  Kittanning  Lower  Coal,  64 

Hulmes, 516,  Beaver, Cokes, 108 

Humphrey  & Co.,  . 653,  York, Slate, 370 

Hunter,  474,  Westmoreland,  . Pittsburg  Coal, 24 

Hyzer  & Lewellen,  1013,  Philadelphia,  . . Fire-bricks,  269 

Indiana  Coal  Co.,  . . 620,  Indiana, Freeport  Upper  Coal,  . 42 

Indiana  Coal  Co.,  . .618,  Indiana,  . . . . Clarion  Upper  Coal,  . . 71 

Ironton  RR.  Co.,  . . 369,  301,  Lehigh, Brown  Hematite  of  II, 213, 214 

Isabella, Pig  Iron,  248,252 

Isett  Bros., 466,  Blair, Brown  Hematite  of  II,  . 201 

Jacob’s  Creek  [Lower 

Big  Bottom],  . . . 597,  Westmoreland,  . Carbonate  Ore  of  XI,  . 185 

James, 151,  Washington,  . . . Waynesburg  Main  Coal,  5 

Jeffries,  686, f Indiana, Kittanning  Upper  Coal,  58 

Jobst,  366,  Lehigh, Brown  Hematite  of  II,  . 216 

Jones  & Houk,  . . .758,  Lawrence,  . . . . Carbonate  Ores,  L.  C.  M.,  177 

Juniata  R., 24,  Juniata, Fossil  Ores  of  V,  . . . .240 

Juniata  Sand  Co.,  . .736,  Juniata, Oriskany  Sand,  . . . .370 

Keck  & Ritter,  . . . 356,  Lehigh, Brown  Hematite  of  II,  . 216 

Kehm, 368,  Lehigh, Brown  Hematite  of  II,  . 215 

Kehoe, 479,  Westmoreland,  . Pittsburg  Coal, 26 

Kendall, 499,  Fayette, Pittsburg  Coal, 22 

Kendall, 512,  Fayette, Coke,  108 

Kerlia,  . . 124,  Fulton,  Fossil  Ores  of  V,  . . . . 238 

Keystone  Coal  Co.,  . 349,  Somerset,  ....  Pittsburg  Coal, 28 

Keystone  Coal  Co.,  . 448,  Somerset,  ....  Uniontown  Limestone,  . 286 

Keystone  Coal  Co.,  . 350,  Somerset,  ....  Redstone  Coal  bed,  ...  10 

Keystone  Zinc  Co.,  . 86,  Blair,  Limestone, 307 

Kej’stone  Zinc  Co.,  . 999,  Blair,  Zinc  and  Lead  ores,  . . 279 

Kier  Bros.,  . . 940,  Westmoreland,  . Freeport  Upper  Coal,  . 44 

Kier  Bros.,  . 956  a,  b,  c,  d,  957,  Westmoreland,  . Freeport  U.  Undercla}%  259 

Kier  Bros., 948,  Westmoreland,  . Freeport  U.  Limestone,  292 

Kindport,  ....  375,  Cambria, Freeport  Upper  Coal,  . 45 

Kittanning  Coal  Co.,  309,  Blair,  Freeport  Upper  Coal,  . 46 

Kittanning  Coal  Co.,  70,  Clearffeld,  ....  Clarion  Upper  Coal,  . . 726 

Kline  (H.)  (J.),  74,  358,362,  Lehigh, Brown  Hematiteofll,  214,21 

Kline,  993,  Berks, Brown  Hematite  of  II,  . 210 

Kline,  W.  B.,  ....  334,  Bradford,  ....  Chemung  Limestone,  . . 299 

Knight, 167,  Greene, Carbonate  Ores,  U.  B.  M.,  160 

Knox  & Billings,  . .703,  Tioga, Clarion  Upper  Coal,  . . 80 

Kurtz, 969,  Lehigh, Brow'u  Hematite  of  II,  . 217 

Lamoreaux,  ....  80,  417,  Cambria, Carbonate  Ores,  L.  C.  M.,  181 

Lee  & Patterson,  . . 627,  Lawrence,  ....  Kittanning  Upper  Coal,  53 

Lemont  Furnace,  . . 554,  Fayette, Johnstown  Ore,  ....  173 
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Lemont  Furnace,  549,550, 551,  Fayette, Carbonate  Ore  of  XI,  . 186 

Lemont  [Calcined 

coal  ore,] 553,  Fayette, Carbonate  Ore,  P.  C.,  . 165 

Lemont  Coal  ores  [U. 

M.  & L.  Layers,]  732  a,  b,  Fayette, Carbonate  Ore,  P.  C.,  . . 164 

c,  552. 

Lemont  Furnace,  . . 594,  Fayette Redstone  Limestone,  . . 289 

Lemont  Furnace,  . . 594,  Fayette, Pittsburg  Limestone,  . . 290 

Lemont  Furnace, Fayette, Pig  Iron 253 

LeRoy, 331,  Bradford,  . . . . Fossil  Ores  of  VIII,  . .234 

Levan, 190,  Lehigh, Brown  Hematite  of  II,  . 214 

Lewis, 992,  Berks, Brown  Hematite  of  II,  . 210 

Liddell,  143,  181,  Washington,  . . . Pittsburg  Coal,  ...  18,  14 

Lipipincott,  U.,  . . . 156,  Greene, Waynesburg^Main  Coal,  6 

Lippincott&Mercur,  812  a,  b,  Sullivan, Clarion  Upper  Coal,  . . 84 

Liston  Bros.,  ....  400,  Somerset,  ....  Clarion  Upper  Coal,  . . 71 

Liston  Bros.,  ....  416,  Somerset,  . . .■  . Carbonate  Ore  of  XII,  . 184 

Little  Furnace,  . . . 930,  Huntingdon,  . . . Fossil  Ore  of  V,  ....  237 

Livengood,  G.,  . . .769,  Indiana, Freeport  Upper  L.  S.,  .292 

Livengood  & Keim,  . 456,  Somerset,  ....  Pittsbm-g  Coal, 28 

Locke, 699,  345,  Fulton,  Barite, 369 

Lohr, 451,  Somerset,  ....  Miscellaneous  Clay,  . . 267 

Lomison, 503,  Westmoreland,  . Pittsburg  Coal, 26 

Loop, 650,  Blair,  Lewistown  Limestone,  . 302 

Lottsville, 958,  Warren, Miscellaneous  Clay,  . 267 

Lower  Ore  bed,  . . . 335,  Tioga, Fossil  Ore  VIII,  ....  231 

Lowry, 674  a,b,c  Indiana, Kittanning  Upper  Coal,  57 

Lucas,  5,  Greene, Sewickley  Coal  bed,  . . 9 

Lucke, 923,  924,  Sullivan, Chemung  Limestone,  . 300 

Luly,  373,  Cambria, Freeport  Lower  Coal,  . 49 

Lykens  Valley,  ...  88,  441,  Dauphin,  ....  Anthracite  Coal,  ....  105 

Lyon, 691,  Westmoreland,  . Freeport  Upper  Coal,  . 44 

Magee, 139,  179,  Washington,  . . . Pittsburg  Coal,  . . . . 13, 18 

Mann, 721,  722,  Mifflin,  Fossil  Ores  of  V,  ...  . 242 

Manning  & Lewis,  . 649,  Blair, Lewistown  Limestone,  . 302 

Manor  Hill, 943,  944,  Huntingdon,  . . . FossU.  Ores, 237 

Mansfield, 486  a,  b,  Beaver, Kittanning  Upper  Coal,  54 

Maple  Farm,  ....  6,  Greene, Pittsburg  Main  Coal,  . . 16 

March, 109,  York, Magnetic  Ore, 227 

Marlin, 687,  Indiana, Freeport  Upper  Coal,  . 43 

Martin, 316,  Cambria, Clarion  Upper  Coal,  . . 72 

Maxwell,  Bradley  & 

Co.,  .......  1004  a,  Fayette, Fire-bricks,  269 

McCarthy, 563,  Huntingdon,.  . . Brown  Hematite  of  VIII,  194 

McCarthy,  C.  R.,  . . 532,  534,  Huntingdon,  . . . Lewistown  Limestone,  . 303 

McClure, 395  a,  b,  York, Magnetic  Iron  Ores,  . . 226 

McCord, 748,  Lawrence,  ....  Ferriferous  Limestone,  . 297 

McCormack  Heirs,  . 501,  Fayette, Pittsburg  Coal, 21 

McCormick  & Co.,  . 455,  York, Brown  Hematite  of  II,  . 219 

McConnell, 623,  Lawrence,  ....  Freeport  Lower  Coal,  . 52 

McFarland,  ....  638  a,  b,  Westmoreland,  . Pittsburg  Coal,  ....  15,17 
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Mcdarvey, 934,  Butler, Kittanning  Upper  Uoal,  55 

Mcllwee, 430,  York, Magnetic  Ore, 227 

Mellwee, 492,  York,  ......  Red  Hematite, 222 

McIntyre  Mines,  805,  806  a ; b,  Lycoming,  . . . . Freeport  U.  C. ; ash,  47 ; 375 

McLanahan,  Stone  & 

Bayley, 816  a,  b,  Blair, Brown  Hematite  of  VIII,  193 


McLean, 1000,  f 

McMullin, 794,  817 

a. 

McPheese, 643, 

Meldren, 622, 


Potter, Clarion  Upper  Coal, 

Blair, Zinc  and  Lead  Ores, 


Blair, Brown  Hematite  of  II, 

Indiana, Brookville  Coal,  . . . 

Meldren, 808,  809,  Indiana, Fire-clays  over  XII,  . 

Mellon, 311,  425,  Cambria, Clarion  Upper  Coal,  . 

Melvin, 470, 

Mendenhall  & Cham- 
berlin,   511  a,b. 


1 1 

280 

203 

85 

264 

73 

55 


Butler, Kittanning  Upper  Coal, 

Beaver, Kittanning  L.  C.,  . . 64, 65 

Beaver, Kittanning  Underclay,  . 262 


Mendenhall  & Cham- 
berlin,   578, 

Mendenhall  & Cham- 
berlin,   577,  Beaver, Drift  Clay, 257 

Mercer  Co., 935,  936,  Butler, Kittanning  Middle  Coal,  63 

Merkel, 986,  Berks, Brown  Hematite  of  II,  . 211 

Mickley, 112,  360,  York, Brown  Hematite  of  II,  . 219 

Middle  Ore  bed,  . . . 317,  Tioga, Fossil  Ores  of  VIII,  . . . 231 

Middleton, 513,  Beaver, Kittanning  Upper  Coal,  54 

Miller, 626,  635,  Lawj  ence,  ....  Gallitzin  Coal, 37 


Miller, 

. 636, 

Lawrence,  . . . 

. Mercer  Upper  Coal,  . . 

. 98 

Miller, 

. 931, 

Huntingdon,  . . 

. Brown  Hematite  of  VII,  196 

Miller, 

. 162, 

Greene,  . . . . 

. Pittsburg  Coal,  . . 

. 19 

Miller,  C.,  .... 

. 984, 

Berks, 

. Brown  Hematite  of  II, 

. 210 

Miller,  Wm.,  . . . 

. 990, 

Berks, 

. Brown  Hematite  of  II, 

. 212 

Millwood  Coal  Co., 

.471, 

Westmoreland, 

. Pittsburg  Coal,  .... 

. 26 

Mine  Bank,  . . . 

Minor,  L.  L.,  . . 

Minter, 15,  16, 

Mitchell, 693, 

Mitchell,  tf 705, 

Moilit, 746, 

Moninger,  Jas.,  . . . 149, 
Monroe  Furnace,  . . 929, 


185,  438,  York, Red  Hematite, 222 

154,  164,  Greene, Waynesburg  Main  Coal,  6,4 

Adams, Magnetic  Ore, 225 

Fayette, Freeport  Lower  Coal,  . . 48 

Tioga, Clarion  Upper  Coal,  . . 77 

Lawrence,  ....  Ferriferous  Limestone,  . 297 
Washington,  . . . Waynesburg  Main  Coal,  7 

Huntingdon,  . . . Fossil  Ores  of  V,  ...  . 237 

Moore, 312,  376,  Cambria, Brookville  Coal,  ....  86 

Moore, 81,  82,420,  Cambria, CarbonateOres,  L.  C.  M.,  181 

Morris  Run  C.  Co. ,f  . 664,  Tioga, Clarion  Upper  Coal,  . . 78 

Morris  Run  C.  Co., ft  665,  Tioga, Kittanning  Upper  Coal.  61 

Mory,(G.&W.,)  (M.)981,  970,  Lehigh,  ...  . Brown  Hematite  of  II,  . 217 

Mt.  Etna 786,  Blair,  Limestone;  pig  iron,  306;  253 

Mt.  Holly, 413,  433,  Cumberland,  . . . Brown  Hematite  of  II,  . 208 

Mt.  Savage, 1004  b,  Maryland  State,  . Fire-brick, 269 

Mt.  Savage, 996  a,  Maryland  State,  . Clay, 266 

Nankwell,  Richard,  . 18,  Jimiata,  . . . . Fossil  Ores  of  V,  . . . .241 

Nankwell,  Wm.,  14,23,29, 941,  Juniata, Fossil  Ores  of  V,  . . . . 241 
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Nashua  I.  A Steel  Co.,  . . . New  Hampshire,  . Open  hearth  steel,  . . .250 

Neil, 136,  140,  Washington,  . . . Pittsburg  Coal,  ....  14,18 

Nelson, 637,  Lawrence,  ....  Kittanning  Lower  Coal,  66 

Neshannock,  . . . .759,  Lawrence,  . . . . Carbonate  Ores  of  XII,  . 183 

Newcastle,  . . . .760,  Lawrence,  . . . . Carbonate  Ores  of  XII,  . 183 

New  Eagle  Works,  . 166,  Washington,  . . . Pittsburg  Coal,  ....  13 

New  Geneva,  . . . . 520,  548,  Fayette, Carbonate  Ore  B.  M.,  . .169 

North  Mountain,  . . 405  a,  b,  Sullivan, Brown  Hematite  C.  M.,  . 192 

Oliphant  Furnace,  . 35,36,37,  Fayette, Carbonate  Ore,  Pittsburg, 

38,  39,  162,163 

Oliphant  Furnace,  . 41,  Fayette, Sewiekley  Limestone,  . 287 

Oliiihant  Furnace, Fayette,  ....  Pig  iron, 253 

Oriental  Paint  Co.,  1006  a,  b,  c,  Mercer, Paints ; pyrites,  ....  374 

Oriskany, 346,  347,  Huntingdon,  . . . Clay,  267 

Orr,  S.  C., 153,  Greene, Waynesburg  Main  Coal,  6 

Oswald’s  Gap,  . . .98,  Mifflin,  Fossil  Ores  of  V,  ....  242 

Oxmoor  I.  Works,  . 89,  Alabama,  ....  Cahawba  basin  coke,  . . Ill 

P.  & B.  C.  Co.,  . . .47,  408,  Somerset,  ....  Cokes,  108 

P.  & B.  C.  Co.,  . . .46,  351,  Somerset,  ....  Philson  (Rose)  Coal,  . . 36 

P.  & B.  C.  Co.,  . , . 380,  Somerset,  ....  Elk  Lick  Limestone,  . . 291 

Palmer,  S., 766,  Indiana, Freejjort  Lower  L.  S.,  .293 

Patterson, 145,  Washington,  . . . Pittsburg  Coal  bed,  ...  13 

Patterson,  044,  Blair,  ......  Brown  Hematite  of  II,  . 201 

Peach  Bottom,  . . . 653,  York, Slate, 370 

Penn  Gas  C.  Co.,  . . 505a, b,c,  Westmoreland,  . Pittsburg  Coal, 23 

Pennibecker,  . . . . 25,  Indiana, Fossil  Ore  of  V,  . . . . 240 

Penn’a  Steel  Co.,  . . Dauphin,  ...  Bessemer  Steel,  ....  256 

Peters, 96,  Huntingdon,.  . Brown  Hematite  of  VIII,  195 

Pile, If 314,  Somerset,  ....  Kittanning  Upper  Coal,  59 

Pile,  J.  J., 407,  Somer.set,  ....  Johnstown  Cement  Bed,  295 

Pine  Creek  Furnace,  965,  Armstrong,  . . . Carbonate  Ore,  L.  C.  M.,  178 
Pine  Creek  Furnace,  947,  Armstrong,  . . . Ferriferous  Limetone,  . 298 

Pine  Creek  Furnace,  946,  A rmstrong,  . . . Freeport  Lower  Coal,  . 48 

Plymouth, 338,  Luzerne,  . . Carbonate  Ore,  L.  C.  M.,  182 

Pond 521,  Franklin,  ....  Brown  Hematite  of  II,  . 207 

Potter, 694,  Fayette, Clarion  Upper  Coal,  . . 70 

Potter, 696,  Fayette, Freeport  Upper  Coal,  . 44 

.Potter,  . 744,  Westmoreland,  . Freeport  Underclay,  . . 260 

Powers,  .......  599,  600,  Beaver,  Ferriferous  Limestone,  . 297 

Pratt, 202,  Tioga, Fossil  Ores  of  VIII,  233 

Price,  Jas., 158,  Greene,  Waynesburg  Main  Coal,  6 

Price,  T., 372,  Somerset,  ....  Price  Coal  bed, 34 

Price  & Hancock,  . . 454,  York, Magnetic  Iron  Ore,  . . . 227 

Queen’s  Run, 107, 108,1015,  Clinton, Fire  Clay  over  XII,  . .265 

Queen’s  Run,  ....  997b,  Clinton, Fire-brick, 269 

Ragar, 115,  Indiana, Freeport  Upper  Coal,  . 43 

Ramsey, 93,  Huntingdon,  . . . Brown  Hematite  of  IV,  . 198 

Ramsey, 439  a,  Cambria, Kittanning  Lower  Coal,  67 

Ramseyf, 439  b,  Cambria, Kittanning  Upper  Coal,  59 

Rebecca, 604,  Blair,  Brown  Hematite  of  II,  .203 

Red  Bank, 639,  Blair, Brown  Hematite  of  II,  .201 
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Red  Ore, 607,  Blair, Brown  Hematite  of  II,  . kiOJi 

Redd,  178,  Washington,  . . . Pittsburg  Coal, 20 

Reed, 135,  Washington,  . . . Pittsburg  Coal, 14 

Reed, 414,  415,  Clearfield,  ....  Clarion  Group, 88 

Reitz, 383,  Somerset,  ....  Freeport  Lower  Coal,  . 49 

Reitz 394,  Somerset,  ....  Johnstown  Cement  Bed,  295 

Ricketts.  R.  B.,  . . . 405  a,b,  Sullivan, Brown  Hematite,  C.  M.,  192 

Riddlesburg  Coal  Co.,344,  Huntingdon,  . . . Coke,  109 

Ritter, 01,62,  Lehigh, Brown  Hematite  of  II,  .213 

Roaring  Branch,  . . 325,  Tioga, Fossil  Ores  of  VIII,  . . 233 

Robertsdale  Colliery,342,  343,  Huntingdon,  . . . Coke,  109 

Robertsdale  Colliery,  75,  76,  Huntingdon,  . . . Kittanning  Upper  Coal,  60 
Robertsdale  Colliery,  77,  78,  Huntingdon,  . . Kittanning  Lower  Coal,  67 
Robertsdale,  ....  953,  954,  Huntingdon,  . . . Carbonate  Ore,  L.  C.  IM.,  182 

Robertsd^e,  . . . .950,  Huntingdon,.  . . Limestone  and  Shale,  .367 

Robeson, 788,  Blair, Brown  Hematite  of  II,  . 200 

Robinson, 810,  Indiana, Fire  Clay  over  XII,  . . 204 

Robinson, 17,  Juniata, Fossil  Ores  of  V ; phos- 

phatic  pebbles,  . 239  ; 368 

Robinson, 942,  Huntingdon,.  . . Brown  Hem.atite  of  VIII,  195 

Robinson,  E.,  . . . 811,  Indiana, Freeport  U.  Underclay,  2.59 

Rochester, 718,  McKean, Clarion  Group, 90 

Rockhill  Iron  and  Coal  Huntingdon,  . . . Kittanning  Upper  Coal,  60 
Co., 75,  76, 

Rockhill  Iron  and  Co.al,  Huntingdon,  . . . Kittanning  Lower  Goal,  67 
Co., 78, 

Rock  Seam,  . . . .719,  McKean, Clarion  Group, 92 

Rodgers,  D.,  . . 83,  Somerset,  ....  Johnstown  Cement  Bed,  296 

Rodman  Furnace,  . 964  a,b,c  Blair, Limestone, 306 

Rodman  Furnace, Blair,  Pig  iron, 253 

Rogers, 629,  Lawrence,  ....  Kittanning  Upper  Coal,  53 

Rogers,  S.  W.,  . . . 150,  Wa.shinoton,  . . . Waynasburg  Main  Coal,  5 

Rose  Point, 752,  753,  Lawrence,  ....  Brown  Hematite  C.  M.,  . 189 

Roseville,  200,  Tioga, Fossil  Ores  of  VIII,  . . . 231 

Ross  & Smith,  . . . 508,  Beaver, Kittanning  Lower  Coal,  66 

Roth, 355,  Lehigh, Brown  Hematite  of  II,  . 215 

Ruch&Bros.,  . . .352,  Lehigh, Brown  Hematite  of  II,  .214 

Rudesill,  449,  York, Brown  Hematite  of  II,  . 219 

Saltillo,  463,  Huntingdon,.  . . Brown  Hematite  of 'V  III,  194 

Saltillo,  ....  535,  536,  561,  Huntingdon,  . . . Lewistown  Limestone,  . 303 

Saltzburg  Coal  Co.,  . 495,  Westmoreland,  . Pittsburg  Coal, 24 

Sarah  Furnace,  . . . 963,  973,  Blair, Brown  Hematite  of  II,  . 204 

Sarah  Furnace,  . . . 962,  Blair, Fossil  Ores  of  V,  ....  237 

Sarah  Furnace,  . . .961,  Blair, Lewistown  Limestone  VI, 302 

Saucon  Iron  Co.,  . . 967,  980,  Northampton,  . . Brown  Hematite  of  II,  . 218 

Saucon  Iron  Co.,  . . 995,  Northampton,  . . Carbonate  Ore  of  II,  . . 188 

Saucon  Iron  Co.,  . . 1010  b,  Northampton,  . . Clay 268 

Savage, 187,  Huntingdon,  . . . Clarion  Group, 89 

Savage, 1005  b,  Somerset,  ....  Fire-brick, 269 

Savage, 1005  Somerset,  ....  Fire-clay  over  XII,  . . . 264’ 
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Saxinan, 423  :i,  b,  Westmoreland,  Pittsburg  Coal, 25 

436,  506. 

Sayers,  G.  C.,  . . . . 155,  Greene,  ....  Waynesburg  Main  Coal,  6 

Saylor  Hill, 539,  Somerset,  . . . . Sewickley  Limestone,  .287 

Saylor  Hill,  . . . .540,  Somerset,  . . . . Uniontown  Limestone,  .286 

Saylor  Hill, 460,  Somerset,  ....  Pittsburg  Coal, 28 

Schantz,  485,  Butler, Freejiort  Lower  Coal,  . . 48 

Schneider, 968,  Lehigh, Brown  Hematite  of  II,  . 217 

Schneider, 1010  a,  Lehigh, Clay, 268 

Schroeder, 668  a,  b,  Bradford,  . . . . Clarion  Upper  Coal,  . . 82 

Schuylkill, 87,  Schuylkill,  . . . Anthracite  Coal,  ....  105 

Schwartz, 363,  Lehigh, Brown  Hematite  of  II,  . 216 

Seam,  364,  Lehigh, Brown  Hematite  of  II,  . 217 

Seaton, 483,  Westmoreland,  . Pittsburg  Coal, 26 

Seanor, 475,  Westmoreland,  . Pittsburg  Coal, 26 

Second  Ore  bed,  . . 201,  320,  Tioga, Fo.ssil  Ore  of  VIII,  ...  232 

Second  Ore  bed,  . . 205,  333,  Bradford,  ....  Fossil  Ore  of  VIII,  . . . 233 

Sellard,  E., 327,  Bradford,  ....  Fossil  Ore  of  VIII,  , . . 233 

Sellard,  I., 204,  328,  Bradford,  ....  Fossil  Ore  of  VIII,  . . . 233 

Severn, 572,  Beaver, Kittanning  Lower  clay,  . 202 

Severn, 596,  Beaver, Ferriferous  Limestone,  . 297 

Shade  Gap, 92,  Huntingdon,.  . . Brown  Hematite  of  VII1,195 

Shaner, 133,  Washington,  . . . Uniontown  Limestone,  . 285 

Shape, 157,  Greene, Waynesburg  Main  Coal,  6 

Sharpless  <fe  Kincaid,  628,  Lawrence,  ....  Kittanning  Lower  Coal,  66 

Shaw,  319,  Tioga, Fossil  Ores  of  VIII,  . . 231 

Sheiver, 367,  Lehigh, Brown  Hematite  of  II,  . 214 

Shinn,  J.  K.,  ....  747,  Lawrence,  ....  Ferriferous  Limestone,  . 297 

Shockey, 582,  735,  Franklin,  ....  Barite, 369 

Shoemaker, 426,  Cambria,  . . . . Brown  Tlematite  C.  M.,  191 

Shoemaker, 444,  445,  Cambria, Brookville  Coal,  . . .86 

Short  Mountain,  . . 466,  Blair, Brown  Hematite  of  II,  . 200 

Shortlidge,  ....  1012  a,b,c,  Blair, Limestone, 307 

Sideling  Hill,  ....  71,72,73,  Huntingdon,  . . . Coal  beds  of  X, 101 

Sieger, 64,  Lehigh, Brown  Hematite  of  II,  . 214 

Simmons, 40,  Fayette, Johnstown  Ore,  ....  173 

Simpson,  I.,  . . . .765,  Indiana, Ferriferous  Limestone,  . 298 

Sinking  Valley,  . . .817  c,  Blair, Zinc  and  Lead  Ores,  . .280 

Sloan,  T., 684,  Indiana, Pittsburg  Coal, 27 

Slocum, 690  a,b,o,d,  Washington,  . . . Pittsburg  Coal, 20 

Smith, 685  b,  Indiana, Pittsburg  Coal, 15 

Smith, R., 772,  Indiana, Sewickley  Limestone,  . 288 

Smith, 491,  York, Red  Hematite,  ....  223 

Smith’s,  163,  169,  Greene Carbonate  Ore,  U.  C.  M.,  160 

Smith’s  Creek,  . . . 168,  Greene, Carbonate  Ore,  U.  C.  M.,  161 

Smyers, 985,  Berks, Brown  Hematite  of  II,  . 212 

Snodgrass, 478,  Westmoreland,  . Freeport  Upper  Coal,  . . 44 

Snyder, 616,  Indiana, Freeport  Upper  Coal,  . . 43 

Snyder, 795,  Blair, Zinc  and  Lead  Ores,  . . 280 

Soister, 612,  Blair, Brown  Hematite  of  II,  . 204 

Soisson  <fe  Glover,  . . 1014,  Fayette, Fire-brick, 269 
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Soisson  & Glover,  . . 1016, 

Fayette,  . . . . 

. Clav, 

267 

Somerset  and  Min.  Pt,398, 

Somerset,  . . . 

. Freeport  Upper  Coal,  . 

45 

Sprenkel,  . . . 

00 

00 

CO 

York 

. Red  Hematite,  .... 

223 

Sprenkel,  . . . 

. 386, 

481 

X'ork, 

. Limestone, 

308 

Spring  bed,  . . 

. . . 717, 

McKean,  . . . . 

. Clarion  Group,  .... 

90 

Springfield,  525 

467,  526, 

468 

Blair, 

. Brown  Hematite  of  II, 

202 

Springfield,  . . 

. . . 807, 

Blair, 

. Limestone, 

306 

Springfield  Furnace, 

Blair, 

. Pig  iron, 

253 

Springfield  Fui’nace, 

Blair, 

■ Slag, 

255 

Stairs,  .... 

. . . 544, 

Westmoreland, 

. Johnstown  Ore,  . . . 

173 

Stambach,  . . 

. . .97, 

Huntingdon,  . . 

. Brown  Hematite  of  IV, 

198 

State  L.&S.  R.  R.  Co.,  667, 

807, 

Sullivan,  . . . . 

. Clarion  Group,  .... 

94 

938, 939, 

State  L.  & S.  R.  R.  Co.,  315, 

666 

Sullivan,  . . . 

. Clarion  Upper  Coal,  . 82,  83 

a,b,c,d. 

937, 

Stevenson,  J.,  . 

. . .8, 

Greene,  . . . . 

. Wavnesburg  Main  Coal,  4 

Stoner,  .... 

. . . 385, 

York, 

. Brown  Hematite  of  II, 

220 

Strickler,  . . . 

. . . 1018  d. 

Dauphin,  . . . 

. Limestone  of  II,  . . . 

311 

Struble,  . . . 

. . 557, 

Favette 

. Carbonate  Ores,  U.  B.  M.,161 

Stud  e baker,  . 

. . 933, 

Butler, 

. Kittanning  Middle  Coal 

, 63 

Suloft',  H.,  . . 

. . .28,  390, 

Juniata,  . . . . 

. Fossil  Ores  of  V,  . . . . 

241 

Snloff,  J.,  . . . 

. . 26,  27, 

Juniata,  . . . . 

. Fossil  Ores  of  V,  . . . . 

241 

Swan  Heirs,  . 

. . 497, 

Fayette,  .... 

. Pittsburg  Coal, 

23 

Swearingen,  . 

. . 172, 

Beaver,  . . . . 

. Freeport  Upper  Coal,  . . 

40 

Swengle,  . . . 

. 725, 

Snvder,  .... 

. Fossil  Ores  of  V,  ...  . 

244 

Tangascootac,  . 

. . 741. 

742, 

Clinton,  .... 

. Weathered  Coal,  . . . . 

375 

Tatham,  . . . 

. .796, 

Blair, 

. Zinc  and  Lead  Ores,  . . 

280 

Taylor,  .... 

. . 188, 

Huntingdon,  . . 

. Clarion  Group, 

89 

Teeple,  I.,  . . 

. . 146, 

Washington,  . . 

. Redstone  Coal,  ... 

10 

Thomas,  . . . 

. . 165, 

Washington, 

. Pittsburg  Coal, 

13 

Thomas  Iron  Co 

, . . 453, 

Cumberland, 

. Brown  Hematite  of  II,  . 

208 

Thompson,  . . 

. . 606, 

Blair, 

. Brown  Hematite  of  II,  . 

203 

Thomson,  . . . 

. . 144, 

Washington,  . . 

. Pittsburg  Coal, 

20 

Todd, 

182, 

Beaver,  .... 

. Freeport  Upper  Coal,  . . 

40 

Towndseud,  . 

. . 496, 

Wasliington,  . . 

. Pittsburg  Coal, 

21 

Trevorrow,ff  . 

. . 446, 

Somerset,  . . . 

. Kittanning  Upper  Coal, 

59 

Trevorrow,  . . 

. . 424, 

Somerset,  . . . 

. Johnstown  Cement  Bed.  296 

Trexler,  . . . 

. .982, 

Berks, 

. Brown  Hematite  of  II,  . 

214 

Trexler  & Kline, 

. 361, 

Lehigh,  . . . . 

. Brown  Hematite  of  II, 

210 

Trone, 

. . 387, 

York 

219 

Tygart,  . . . . 

555, 

Beaver,  .... 

. Ferriferous  Limestone,  . 

297 

Tyhavvk,  . . . . 

. . 767, 

Indiana,  .... 

. Johnstown  Cement  Bed, 

294 

Union  Furnace 

Co.,  723, 

Union,  .... 

. Fossil  Ore  of  V 

215 

Unionville  Coal  Bank  932, 

Butler, 

. Freeport  Upper  Coal,  . 

41 

Upper  Ore  bed. 

. . 198, 

Tioga, 

. Fossil  Ore  of  VIII,  . . . 

231 

Vernon,  L.,  . . . 

161, 

Greene,  .... 

. Pittsburg  Main  Coal,  . . 

16 

Vernon,  L.,  . . 

. . 160, 

Greene,  .... 

. Pittsburg  Coal  Ijed,  . . 

13 

Vernon  Mines, 

. . 55, 

Fayette,  .... 

185 

Victor  Hollow, 

801  a,b,c,d,e. 

Fayette,  .... 

. Zinc  and  Lead  Ores,  . . 

281 

Waddle,  . . . 

. . 678, 

Indiana,  .... 

. Freeoort  Upper  Coal,  . 

42 

420  MM.  REPORT  OF  PROGRESS.  A.  S.  MoCREATIT. 


Owner’s  name.  No.  of  Anal.  Counties.  Mineral.  Page. 

Waddle'S  Brook,  . . 203,  Tioga, Fossil  Ore  of  VIII,  ...  230 

Walker, OTof,  676,  f Indiana, Kitianning  Upper  Coal,  58 

Walker,  W.  G.,  . . . 461,  Somerset,  ....  Elk  Lick  Coal, 32 

Washington,  ....  129,  Washington,  . . . Washington  Upper  L.,  . 284 
Washington  Furnace, 737,  Westmoreland,  . Carbonate  Ore,  L.  C.  M.,  180 

Weaver, 340,  Leliigh, Brown  Hematite  of  II,  . 214 

Weaver,  J., 84,  Somerset,  ....  Johnstown  Cement  bed,  296 

Weighley, 396,  Somerset,  ....  Platt  Coal  bed, 33 

Well’s  Creek,  . . . 450,  Somerset,  ....  Carbonate  Ore,  L.  C.  M.,  181 

West,  137,  Wasliington,  . . . Pittsburg  Coal, 14 

West  Br.  Pine  Cr.,tt  . 704  a,b,  Potter, Clarion  Upper  Coal,  . . 76 

WestmorePd  C.  Co.,  473  a,b,c,  Westmoreland,  .Pittsburg  Coal, 22 

White, 138,  141,  Washington,  . . . Pittsburg  Coal,  ...  14,  18 

Whiting, 91  a,  b,c  Crawford,  . . . .Marl, 365 

Whitley  Creek,  ...  9,  Greene,  .....  Sewickley  Coal  bed,  . . 9 

Whitney,  John,  . . .562,  Huntingdon,.  . . Limestone  of  IX,  . . . .299 

Wigle,f  f 447,  Somerset,  ....  Kittanning  Upper  Coal,  59 

Wilcox,  330,  Bradford,  ....  Fossil  Ores  of  VIII,  . . 234 

Wilgus,  1017  Fayette, Clay, 267 

Wilhelm, 443  a,  b,  Somerset,  ....  Pittsburg  Coal, 27 

Williams. 634,  Mercer, Sharon  Coal, 99 

Williamsburg  Furnace,  Blair, Pig  iron, 253 

Wilson, 174,  Beaver, Freeport  Upper  Coal,  . . 40 

AVilson, 199,  318,  Tioga, Fossil  Ores  of  A^III,  232,231 

AVilson, 472,  Butler, Galiitzin  Coal, 37 

AAdlson,  G.  R.,  . . . 336,  Tioga, Chemung  Lime.  VIII,  . 299 

AVilt,tt 401,  Somerset,  . . . . Kittaiming  Upper  Coal,  59 

AVilt, 418,  Somerset,  ....  Johnstown  Cement  Bed,  295 

AAdnfield  Furnace,  . 556,  Butler, Carbonate  Ores,  L.  C.M.,  177 

AA^ining  tfc  Cuisan,  . .763,  AA^estmoreiand,  . Freeport  Upper  Lime.  .293 

AATrtner, 313,  Cambria, Clarion  Upper  Coal,  . . 73 

AVolf, 452,  Franklin,  ....  Brown  Hematite  of  II,  . 207 

AA^oodbridge,  ....  996  b,  c,  New  J ersey  State,  Clay, 266 

AVoodcock, 402,  Blair, Clarion  Group, 89 

AV^oolley,- 630,  Lawrence,  ....  Freeport  Lower  Coal,  . 52 

AA’oolsey, 500,  Fayette, Sewickley  Coal,  ....  9 

Yoder, 459,  Somerset,  ....  Pittsburg  Coal, 27 

Yoder 537,  Somerset,  ....  Elk  Lick  Limestone,  . . 291 

Y'oughiogheny,  ...  52,  Fayette, Red  Hematite,  C.  M.,  . 373 

Ziegler,  755,  757,  Lawrence,  . . . . Brown  Hematite  Ore,  . .191 

Ziegler  (D.)  (J.),  . 987,  988,  Berks Brown  Hematite  of  II,  . 211 

Zimmerman,  ....  382,  Somerset,  ....  Clarion  Upper  Coal,  . . 71 
Zimmerman,  ....  393,  Somerset,  ....  Johnstown  Cement  Bed,  295 
1001  a,  Maryland,  ....  Cumberland  Coal,  ...  29 


b,  c. 
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County. 

No.  of  Anal.  Mineral. 

Owner. 

Page. 

Adams,  . . , 

. . . 15,  16, 

Magnetic  Ore, 

. Min  ter, 

. 225 

Do.  . . , 

Specular  iron  ore,  . . . 

.Cole 

. 224 

Armstrong,  . 

. .946, 

Freeport  Lower  Coal,  . 

. Pine  Creek  Furnace, 

. 48 

Do. 

, . . 965, 

Carbonate  Ore,  ...  . 

. Pine  Creek  Furnace, 

. 178 

Do. 

. . 966, 

do.  do 

. Brown  A Musgrove, 

. 178 

Do. 

. . 947, 

Ferriferous  Limestone, 

. Pine  Creek  Furn;ice, 

. 298 

Beaver,  . . . 

. .171, 

Freeport  Upper  Coal,  . 

. Cotter, 

. 46 

Do.  . . . 

. . 172, 

do.  do. 

. Swearingen,  .... 

. 40 

Do.  . . . 

, . . 173,  182, 

do.  do. 

. Todd, 

. 40 

Do.  . . . 

, .174, 

do.  do. 

. Wilson, 

. 40 

Do.  . . . 

. . 176, 

Kittanning  Upper  Coal, 

Brvan,  

Do.  . , . 

do.  do. 

Diehl, 

. 54 

Do.  . . . 

. . 507, 

do.  do. 

Dougherty,  .... 

. 54 

Do.  . . . 

. . 486  a,  b. 

do.  do. 

Mansfield, 

. 54 

Do.  . . . 

. . 513, 

do.  do. 

Middleton,  .... 

. 54 

Do.  . . . 

. .508, 

Kittanning  Lower  Coal, 

Ross  & Smith,  . . . 

- 66 

Do.  . . . 

. . 510, 

do.  do. 

Fell’s  Drift,  .... 

. 66 

Do.  . . . 

do.  do. 

Hulmes, 

. 64 

Do.  . . . 

. . 509  b. 

do.  r Lower  Bench],  do. 

Do.  , . . 

. . 511  a. 

do.  Lower  Coal, 

Mendenhall  A Cham- 

berlin, 

. 64 

Do,  , , . 

do.  [Lower  Bench],  Mendenhall  & Cham- 

berlin, 

. 65 

Do.  . . . 

do.  [Lower  Bench].  Fish,  . . . 

. 65 

Do.  . . . 

do.  Lower  Coal, 

Couch, 

. 64 

Do.  . . . 

. . 515  b. 

do.  [Lower  Bench], 

, do 

. 65 

Do.  . . . 

. . 516, 

Coke, 

, Hulmes, 

, 108 

Do.  . . . 

. .576, 

Drift  Clay, 

. El  verson  A Sherwood,  257 

Do.  . . . 

do.  ....  Mendenhall  & Chamberlin, 

. 257 

Do.  . . . 

. . 573, 

KittanningL.Underclaj',  Couch,  . . . 

262 

Do.  . 568, 

569,  570,  575, 

do.  do. 

Elverson  A Sherwood 

,262 

Do.  . . . 

. . 571, 

do.  do. 

S.  Barnes,  ....... 

262 

Do.  . . . 

do.  do. 

Severn, 

262 

Do.  . . . 

. . 574, 

do.  do. 

Coale, 

262 

Do.  . . . 

. . 578, 

do.  do.  Mendenhall  & Chamberlin,  263 

Do. 

. .555, 

Ferriferous  Limestone,  . 

Tygart, 

Do.  . . . 

. . 596, 

do.  do. 

Severn, 

297 

Do.  . . . 

. . 599,  600, 

do.  do. 

Powers, 

297 

Bedford,  . . 

. . 605, 

Brown  Hematite  of  II,  . 

R.  Hoover, 

206 

Do.  . . 

. . 613, 

do.  do. 

Baker, 

206 

Berks,  . . . 

do.  do. 

Clymer  Iron  Co.,  . . 

212 

Do,  . . . 

do.  do. 

Fleetwood, 

210 

Do.  . . . 

do.  do. 

Heffner, 

212 

Do.  . . , 

do.  do. 

Kline, 

210 

Do.  . . . 

. . 992, 

do.  do. 

Lewis, 

210 

Do.  . . . 

. . 986, 

do.  do. 

Merkel 

211 

Do.  ... 

. . 984, 

do.  do. 

C.  Miller, 

210 

Do,  . . . 

do.  do. 

AVm.  Miller, 

212 
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Berks,  . . . 

. . 985, 

Brown  Hematite  of  11, 

Smyers,  .... 

. . . 212 

Bo.  . . 

. . 982, 

do.  do. 

Trexler,  .... 

. . . 211 

Do.  . . 

. . 987, 

do.  do. 

D.  Ziegler,  . . . 

. . .211 

Do.  . . 

. .988, 

do.  do. 

J.  Ziegler,  . . . 

. . . 211 

Do.  . . 

. . 994, 

Magnetic  Ore, 

Clymer  Iron  Co., 

. . 229 

Do.  . . 

. . 1008, 

do.  ... 

Beitler,  .... 

. . . 229 

Blair,  . . 

. . 302, 

FreeiDort  Upper  Coal,  . 

Dennison,Porter&Co.,  46 

Do.  ... 

do.  do.  . 

Kittanning  Coal  Co.,  . 46 

Do 

. .402, 

Clarion  Group  of  coals. 

Woodcock,  . . 

. . , 89 

Do.  . . . 

. . 384, 

Clarion  Upper  Coal,  . . 

Baker  [Lower], 

. . , 75 

Do.  . . 

. . 308, 

do.  do.  . . 

do.  [Upper], 

. . . 75 

Do.  ... 

. . 3, 

do.  do.  . . 

Cambria  Iron  Co 

, . . 74 

Do.  ... 

. . 303, 

do.  do.  . . 

Dennison, Porter& Co.,  74 

Do.  ... 

. .411, 

do.  do.  . . 

Glen  White  [Upper],  75 

Do.  ... 

. .412, 

do.  do.  . . 

Glen  White  [Lower],  75 

Do.  . 713, 

714,  728,  729, 

Brown  Hematite  of  VI, 

Baker, 

. . . 197 

Do 

Brown  Hematite  of  VIII,  McLanahan,  Stone  & 

Bayley,  . . . 

. . 193 

Do.  ... 

. . 710,  711, 

Fossil  Ores  of  No.  V,  . 

Baker, 

235,  236 

Do.  ... 

. . 647, 

do.  do.  . 

Frankstown,  . . 

235,  236 

Do 

do.  do.  . 

Hollidaysburg, 

. . . 236 

Do 

do.  do.  . 

Hollidaysburg  and  Gap 

Iron  Co.,  . . . 

. 237 

Do 

. .962, 

do.  do.  . 

Sarah  Furnace, 

. . 237 

Do.  . . . 

. .608, 

Brown  Hematite  of  II, 

do.  [Lump  Ore], 

Bloomtield,  . . 

. .204 

Do 

do.  [Wash  Ore], 

do.  . . 

. . . 204 

Do 

. . 708, 

do.  [Bombsliell  Ore],  do.  . . 

. . 205 

Do 

. . 709  a,  b. 

do.  [Manganese  Ore],  do.  , . 

205,  206 

Do 

. . 640, 

Brown  Hematite  of  11, 

Brower,  .... 

. . 201 

Do 

. . 789, 

do.  do. 

Clark, 

. . 200 

Do 

. . 583, 

do.  do. 

Dean, 

. . 201 

Do 

. . 603, 

do.  do. 

Etna, 

. . 200 

Do 

. .566, 

do.  do. 

Falkner,  .... 

199,  200 

Do.  . . 

. . 565, 

do.  do. 

Henrietta,  . . . 

199,  200 

Do 

. .567, 

do.  do. 

Hoover,  .... 

199,  200 

Do 

. .643, 

do.  do. 

McPheese,  . . . 

. .203 

Do 

. . 644, 

do.  do. 

Patterson,  . . . . 

. . 201 

Do 

. .604, 

do.  do. 

Rebecca,  .... 

. . 203 

Do 

do.  do. 

Red  Bank,  . . . . 

. . 201 

Do 

. . 607, 

do.  do. 

Red  Ore, 

. . 203 

Do 

. .788, 

do.  do. 

Robeson,  . . . . 

. . 200 

Do 

do.  do. 

Sarah  Furnace, 

. .204 

Do 

. . 466, 

do.  do. 

Short  Mountain, 

. .200 

Do 

do.  do. 

Soister, 

. . 204 

Do 

. . 525, 

Bank  No.  1, 

Springfield,  . . . 

. . 202 

Do 

Bank  No.  2, 

do.  . . . 

. .202 

Do 

. . 468, 

Bank  No.  3, 

do.  . . , 

. . 202 

Do 

Brown  Hematite  of  II,  . 

Tiiompson,  . . . 

. . 203 

Do 

. .790, 

Zinc  and  Lead  Ores,  . . 

Dickson, 

. .280 
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Blair,  . . . 

Zinc  and  Lead  Ores,  . 

McMullin, 

280 

Do.  ... 

. 795, 

do.  do.  . . 

Snyder, 

280 

Do.  ... 

796, 

do.  do.  . . 

Tatham, 

280 

Do.  ... 

. 817  b. 

do.  do.  . 

Borie 

280 

Do.  ... 

, 817  c. 

do.  do.  . . 

Sinking  Valley,  . . . 

280 

Do.  ... 

. 999, 

do.  do.  . . 

Keystone  Zinc  Co., 

279 

Do.  ... 

. 1002, 

do.  do. 

Borie  & Fleck,  . . . . 

279 

Do.  ... 

. 648, 

Lewistown  LS.  (VI,)  . 

Creswell, 

302 

Do.  ... 

. 649, 

do.  do. 

iNIanning  & Lewis,  . . 

302 

Do.  ... 

. 650, 

do.  do.  . 

Loop, 

302 

Do.  . . . 

. 802a,b,c 

do.  do.  . 

Baker, 

301 

Do.  ... 

. 961, 

do.  do.  . 

Sarah  Furnace,  . . . 

302 

Do.  ... 

. 85, 

Limestone  of  II,  . . . 

Borie, 

307 

Do.  ... 

. 86, 

do.  do.  . . . . 

Keystone  Zinc  Co.,  . 

307 

Do.  ... 

. 786, 

do.  do.  . . . . 

Mt.  Etna, 

306 

Do.  ... 

00 

o 

do.  do.  . . 

Springfield  Furnace,  . 

306 

Do.  ... 

. 964a,b,c 

do.  do.  . . . 

Rodman  Furnace,  . . 

306 

Do.  ... 

. 1011  a, b. 

do.  do.  . . . . 

Tyrone, 

306 

Do.  ... 

. 698, 

Barite, 

Galbraith, 

369 

Do.  ... 

. 1003, 

Cellular  quartz 

Galbraith, 

371 

Do.  ... 

Pig  iron, 

Blair  Iron  and  Coal  Co.253 

Do.  ... 

Do 

Mt.  Etna  Furnace, 

253 

Williamsburg  Fur 

Do.  ... 

Do 

nace,  

253 

Do.  ... 

Do 

Springfield  Furnace, 

253 

Do.  ... 

Do 

253 

Do.  ... 

Do 

Rodman  Furnace,  . . 

253 

Do.  ... 

Do 

Frankstown  Furnace, 

253 

Do.  ... 

Slag, 

Springfield  Furnace, 

253 

Bradford,  . 

, , 

660,661  a Clarion  Upper  Coal,  . . 

Barclay  Coal  Co.,  . . 

80 

662  a, 663 

Do.  661  b,662  b,662  c. 

do.  do.  . . . 

Barclay  Coal  Co.,  . . 

81 

Do. 

. 668  a,  b. 

do.  do.  . . 

Schroeder,  

82 

Do. 

. 659, 

Brookville  Coal,  . . . . 

Barclay  Coal  Co..  . . 

87 

Do. 

. 329, 

Fossil  Ores  of  No.  VIII, 

Barnes, 

233 

Do. 

. 331, 

do.  • do.  do. 

Le  Roy, 

234 

Do. 

. 332, 

do.  do.  do. 

East  Trov, 

233 

Do. 

. 205,  333, 

do.  do.  do. 

Second  Ore  bed,  . . . 

233 

Do. 

.327, 

do.  do.  do. 

E.  Sellard, 

233 

Do. 

. 204,  328, 

do.  do.  do. 

I.  Sellard, 

233 

Do. 

. 330, 

do.  do.  do.  . 

Wilcox, 

234 

Do. 

. 334, 

Limestone  of  VIII,  . . 

W.  B.  Kline,  . . . . 

299 

Butler,  . . 

. 932, 

Freeport  Upper  Coal,  . . 

Unionville  Coal  Bank 

41 

Do.  . . 

. 485, 

do.  Lower  Coal,  . 

Schantz, 

48 

Do.  . . 

. 472, 

Gallitzin  Coal 

Wilson 

37 

Do.  . . 

. 488, 

do.  ( Brush  Cr.?)  Cable, 

37 

Do.  . . 

. 487, 

Kittanning  U.  Coal  bed. 

Bieber, 

Do.  . . 

. 502, 

do.  do. 

Fiedler, 

55 

Do.  . . 

. 934, 

do.  do. 

McGarvey, 

55 

Do.  . . 

. 470, 

do.  do. 

Melvin, 

55 

Do.  . . 

. 935, 

do.  M.  Coal  bed. 

Mercer  Co. [U.  Bench,]  63 
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Do. 


No.  of  Anal, 


Mineral. 


Owner. 


Page. 


ntler,  . . 

. . . 930, 

Kittanning  M.  Coal  bed, 

Mercer  Co.  [L.  Bench,]  63 

Do.  . . 

, . . 933, 

do. 

do. 

Stude  baker, 

63 

Do.  . . 

, . . 556, 

Carbonate  Ores,L. P.C.M.  Winfield  Furnace,  . . 

177 

ambria. 

. . . 378,  379,  Price  Coal, 

Brown, 

34 

Do. 

. . .192, 

Freeport  Upper  Coal,  . 

Dysart  & Co.,  .... 

45 

Do. 

. . . 374, 

do. 

do. 

Garman, 

Do. 

. . . 375, 

do. 

do. 

Kindport, 

45 

Do. 

. . . 373, 

Freeport  Lower  Coal,  . 

Luly, 

49 

Do. 

...  2, 

Kittanning 

Upper  Coal, 

Cambria  Iron  Co.,f  . 

59 

Do. 

...  439  b. 

do. 

do. 

Ramsey,  f 

59 

Do. 

. . . 439  a. 

do. 

Lower  Coal, 

do.  

67 

Do. 

. . . 304, 

Clarion  Upper  Coal,  . . 

. Bell’s  Gap  RR.  [Upper 

bench,] 

74 

Do. 

. . . 305, 

do. 

do,  . . 

Bell’s  Gap  R.  R.  [Mid- 

file,] 

74 

Do. 

...  306, 

do. 

do.  . . 

Bell’s  Gap  R.  R.  [Low- 

er,] 

74 

Do. 

. . . 348, 

do. 

do.  . . 

Brotherline, 

74 

Do. 

...  1,  307, 

do. 

do.  . . 

Cambria  Iron  Co.,  . . 

72 

Do. 

. . . 191, 

do. 

do.  . . 

. Dysart  & Co.,  .... 

72 

Do. 

. . . 316, 

do. 

do.  . . 

. Martin, 

72 

Do. 

. . .311,  425, 

do. 

do.  . . 

Mellon, 

73 

Do. 

. . . 313, 

do. 

do.  . . 

Wirtner, 

73 

Do. 

. . . 310, 

Brookville  Coal,  . . . 

Cambria  Iron  Co.,  . 

86 

Do. 

. . . 312,  376, 

do. 

do.  . . . 

. Moore, 

86 

Do. 

. . . 444,  445, 

do. 

do.  . . . 

Shoemaker, 

86 

Do. 

. 517,  518,  519,  Cokes,  . . 

Cambria  Iron  Co.,  . . 

109 

Do. 

. . .11,  . . 

Johnstown  Ore,  .... 

. Calcined  Ore,  . . . . 

172 

Do. 

...  79, 

do. 

. Cambria  Iron  Co.,  . . 

172 

Clinton, 

Do. 

Do. 

Do. 

Crawford, 
Cumberland, 


107 


. I, 


do. 


do.  do.  mines,  172 


. 80,  417,  Carbonate  Ore,  L.  P.C.M.  Lamoreaux, 181 

81, 82, 420,  do.  do.  Moore, 181 

. 426,  Brown  Hematite  Ore, C.M. Shoemaker, 191 


. 370,  Johnstown  Cement  bed, 

1012  a,b,c.  Limestone  of  II,  . . . . 
. 44,  Kittanning  Ujiper  Coal,  . 

. 45,  Coke, 


A.  J.  Hawes,  ....  295 

Shortlidge,  307 

Fairmoimt  Coal  Co.,  . 56 
Fairmount  Coal  Co.,  . 108 


Clearfield, 

. .727, 

Kittanning  Upper  Coal, 

. Hughes  & Co., I . . 

. 57 

Do. 

. .414,115, 

Clarion  Group,  .... 

. Reed, 

. 88 

Do. 

. . 4, 

Clarion  Upper  Coal,  . . 

. Beaver  Run,  .... 

. 72 

Do. 

. . 70, 

do.  do.  . . 

. Kittanning  Coal  Co., 

. 72 

Do. 

. . 591, 

Fire  Clay  over  XII,  . . 

• Bilger,  

. 265 

Do. 

. .592, 

do.  do.  . . 

. Bigler,  ...... 

. 265 

Do. 

. . 593, 

do.  do.  . . 

. Graham,  

. 265 

Do. 

. . 997  c. 

Fire-brick, 

. Clearfield  F.  B.  Co., 

. 269 

. 541,  542,  Weathered  Coal,  . . . 

. 997  b.  Fire-brick, 

, 108, 1015,  Fire  Clay  over  XII,  . . 
. 105,  106,  do.  do.  . . 

. 91  a,b,c.  Marl, 

. 413,  433,  Brown  Hematite  of  II, 


Tangascootac 375 

Queen’s  Run,  ....  269 
do.  ....  265 

Farrandsville,  ....  265 
Harmonsburg,  ....  365 
Mt.  Holly, 208 
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Cumberland,  . 

. 453, 

Brown  Hematite  of  II,  . 

Thomas  Iron  Co.,  . . 

208 

Do. 

I to  CXV,  Limestone  of  II,  . . . . 

McCormick  (feCo., 312  to  343 

Dauphin, 

. 88, 

441,  Anthracite  Coal,  . . . . 

Lykens  Valley,  . . . 

105 

Do. 

. 780  a,  b.  Limestone  of  II,  . . . . 

Rutherford, 

311 

Do. 

. 1018 

a,  do.  . . . . 

Coutfer, 

311 

Do. 

. 1018 

b,  do.  . . . . 

Cumbler, 

311 

Do. 

. 1018 

c,  do.  . . . . 

Frantz. 

311 

Do. 

. 1018 

tl,  do.  . . . . 

Strickler, 

311 

Do. 

. . Bessemer  Steel, 

Penna.  Steel  Co.,  . . 

256 

Fayette, 

. 500, 

Sewickley  Coal  Bed,  . . 

Woolsey,  

9 

Do. 

. 498, 

Pittsburg  Coal, 

Beal,  

21 

Do. 

. 30, 

440,  , do.  .... 

Frick  & Co.,  . . . . . 

22 

Do. 

. 499, 

do,  .... 

Kendall, . 

22 

Do. 

. 501, 

do.  .... 

McCormack  Heirs,  . . 

21 

Do. 

. 497, 

do.  .... 

Swan  Heirs, 

22 

Do. 

. 695 

b,  Freeport  Upper  Coal,  . 

Fayette  Furnace,  . . 

44 

Do. 

. 696, 

do.  do. 

Potter, 

44 

Do. 

. 693, 

Freeport  Lower  Coal,  . . 

Mitchell 

48 

Do. 

. 665  a,  Kittanning  Lower  Coal, 

Fayette  Furnace,  . . 

67 

Do. 

. 694, 

Clarion  Upper  Coal,  . . 

Potter,  

70 

Do. 

. 48  a,b,c,  do 

Connellsville,  . . . . 

107 

Do. 

. 512, 

do 

Kendall, 

108 

Do. 

. 557, 

Carbonate  Ores,  U.  B.  M.,  Struble 

161 

Do. 

. 558, 

193,  do.  Pitts.  Coal  horizon,  Crow, 166 

,167 

Do. 

. 469, 

do.  do.  do. 

Fuller, 

162 

Do. 

700a,701a,  702  a,  do.  do.  do. 

Hoggsett,  Watt  & Co.’s 

IMine,  [Upper,  Mid 

die  and  Lower  L.], 

165 

Do. 

700  b,701  b,702b,  do.  do.  do. 

do.  do. 

166 

Do. 

. oo3) 

do.  do.  do. 

Lemont,  Calcined  Ore, 

165 

Do. 

732  a,  b,  c,  552, 

Lemon  t Coal  Ores,  . . 

164 

Do. 

35,  36,  37,  38 

, 39,  do.  do.  do. 

Oliphaiit,  ....  162 

163 

Do. 

. 547, 

do.  Over  Mahoning  SS., George’s  Creek,  . . . 

169 

Do. 

. 520, 

548,  do.  do. 

New  Geneva,  . . . . 

169 

Do. 

. 738, 

741,  Carbonate  Ores,  L.C.  M. 

Fayette  Furnace,  . . 

180 

Do. 

. 554, 

Johnstown  Ore  bed,  . . 

Lemont  Furnace,  . . 

173 

Do. 

.40, 

do.  do. 

Simmons, 

173 

Do. 

.57, 

Carbonate  Ore  of  XI,  . 

Barchas,  

187 

Do. 

. 731, 

740,  do.  do. 

Centre  Furnace  [Lit 

- 

tie  Honeycomb], 

187 

Do. 

. 730, 

do.  do. 

[Big  Honeycomb],  . . 

187 

Do. 

. 549, 

do.  do. 

Lemont  [Kidney  Ore], 186 

Do. 

. 550, 

do.  do. 

[Lower  Big  Bottom],  186 

Do. 

. 551, 

do.  do. 

[Big  Honeycomb  Ore], 186 

Do. 

■ 50j 

do.  do. 

Vernon  IMines  [Lower 

Big  Bottom], 

185 

Do. 

. 50, 

do.  do. 

Vernon  Mines  [Pin 

Vein  Ore,  Kidney?], 185 

Do. 

. 1016,  Clay, 

. Soisson  ife  Glover,  . 

267 

Do. 

• • 

. 1017,  do. 

Wilgus 

267 
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Fayette,  ....  1001  a,  Fire-brick, Maxwell,  Bradley  & 

Co., 269 

Do.  ....  1014,  do,  Soi.ssoii  & Glover,  . . 269 

Do.  801  a,  b,c,d,e.  Zinc  and  Lead  Ores,  . . . Victor  Hollow,  . . .281 

Do.  ....  41,  Sewickley  Limestone,  Oliphant  Furnace,  . . 287 

Do.  ....  594,  Redstone  Limestone,  . . Lemont  Furnace,  . . 289 

Do.  ....  595,  Pittsburg  Limestone,  . . Lemont  Furnace,  . . 290 

Do.  ....  52,  Red  Hematite,  C.  M.,  . . Yougliiogheny  Valley,373 

Franklin,  ....  1007,  Brown  Hematite  of  II,  . Douglas, 207 

Do.  ....  465,  do.  do.  . English, 207 

Do.  ....  186,  432,  do.  do.  . Good, 208 

Do.  ....  521,  do.  do,  . Pond, 207 

Do.  ....  452,  do.  do.  . Wolf, 207 

Do.  ....  582,  732,  Barite, Sliockey, 369 

Fulton, 524,  Brown  Hematite  of  VII,  . Dougherty, 197 

Do 124,  Fossil  Ores  of  V,  ....  Kerlin, 238 

Do 345,  699,  Barite, Locke, 369 

Greene, 164,  8,  Waynesburg  Main  Coal 

(Upper  bench),  . . . . Minor ; Stevenson,  . 4 

Do 7,  Waynesburg  Main  Coal 

(Lower  bench),  ....  A.  Groom, 6 

Do 156,  (Lower  bencli),  . . . . U.  Lippincott,  ....  6 

Do 154,  (Lower  bench),  . . . . L.  L.  Minor, 6 

Do 153,  (Lower  bench),  . . . . S.  C.  Orr, 6 

Do 158,  (Lower  bench),  . . . . Jer.  Price, 6 

Do.  ....  .155,  (Lower  bench),  . . . . G.  C.  Sayers, 6 

Do 157,  (Lower bench),  . . . .Sharp,  6 

Do 10,  Sewickley  Coal  bed 

(Lower  bench),  ....  Gray, 9 

Do 5,  (Upper  Bench),  ....  Lucas, 9 

Do 9,  Sewickley  Coal  bed,  . . Whitlej'  Creek,  ...  9 

Do 160,  Pittsburg  Coal, L.  Vernon, 13 

Do 159,  161,  do.  L.  Vernon,  16 

Do 6,  do.  Maple  Farm,  ....  16 

Do 162,  do.  ....  Miller, 19 

Do 170,  Carbonate  Ores,  U.  B.  M.,  Hoge, 160 

Do 167,  do.  Knight, 160 

Do 163,  169,  do.  Smith’s, 160 

Do 168,  do.  Smith’s  creek,  ....  161 

Do 197,  Clay, Dunlap, 267 

Huntingdon,  . Bed  D.f  ? Kittanning  Upper  Coal,  . Bed  D,  61 

Do.  . . 75,  do.  do.  . Robertsdalef  [Upper],  60 

Do.  . . 76,  do.  do.  . Robertsdale  [[Lower],  60 

Do.  . . Bed  C.?  Kittanning  Lower  Coal,  . Bed  C,f 68 

Do.  . . 77,  do.  do.  . Robertsdale(U.Bench)  67 

Do.  . . 78,  do.  do.  . Robertsdale(L.Bench)  67 

Do.  . . 814,  Clarion  Group  Coal,  . . . Dougherty, 89 

Huntingdon,  . . 187,  Clarion  Group  Coal,  . . . Savage, 89 

Do.  . . 138,  do.  do.  . . . Taylor, 89 

Do.  . 71,  72,  73,  Coal  of  X, Sideling  Hill,  ....  101 

Do.  . .344,  Coke, Riddlesburg.Coal  Co.,  109 
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. . 342,  343,  Coke, Robertsdale  Collier}-,  109 

. . 953,  9.54,  Carbonate  Ore, L.P.  C.M.,  Robertsdale, 182 


. . 949, 

529,  530,531, 


Brown  Hematite  of  XI,  . Diggin, 192 

Brown  Hematite  of  VIII,  Fleck, 194,  193 


Do. 

. . 523, 

do. 

do. 

Goosehorn,  . . . . 

. 195 

Do. 

. . 563, 

do. 

do. 

McCarthy, 

. 194 

Do. 

. . 96, 

do. 

do. 

Peters, 

. 195 

Do. 

. . 942, 

do. 

do. 

Robinson, 

. 195 

Do. 

. . 463, 

do. 

do. 

Saltillo, 

. 194 

Do. 

. . 92, 

do. 

do. 

Sliade  Gap,  . . . . 

. 195 

Do. 

. . 564, 

Brown  Hematite  of  VII,  . 

Goosehorn,  . . . . 

. 197 

Do. 

. . 931, 

do. 

do.  . 

Miller, 

196 

Do. 

. . 94, 

Brown  Hematite  of  IV,  . 

Black  Log  Mt.,  . . 

. 198 

Do. 

. . 93, 

do. 

do. 

Ramsev, 

. 198 

Do. 

. . 97, 

do. 

do,  . 

Stambach 

. 198 

Do. 

. . 787, 

Fossil  Ore  of  V, 

Barr, 

. 238 

Do. 

. . 930, 

do. 

do 

Little  Furnace,  . . 

. 237 

Do. 

. . 943,  944, 

do. 

do 

Manor  Hill,  . . . . 

Do. 

. . 929, 

do. 

do 

Monroe  Furnace,  . 

. 237 

Do. 

. . 346,  347,  Clay,  . 

Oriskany, 

. 267 

Do. 

562, 

Limestone  of  XI,  . . . . 

. 299 

Do. 

527,  528, 560, 

Lewistown  LS.  (VI),  . 

Hudson, 

. 302 

Do. 

. . 532,  534, 

do. 

do.  . . 

C.  R.  McCarthy,  . 

. 303 

Do. 

535,  536,561, 

Water  Lime  Cement  bed. 

Saltillo, 

.303 

Do. 

. . 785, 

Limestone, 

Barr, 

. 367 

Indiana, 

. . . . 683, 

Pittsburg 

Main  Coal,  . 

George, 

. 17 

Do. 

. . . . 684, 

do. 

do. 

T.  Sloan, 

. 27 

Do. 

. ...  185  b. 

do. 

(Upper  Bench),  Smith 

Do. 

. . . . 677, 

do. 

do. 

Ashbaugh,  .... 

. 15 

Do. 

. . . . 685  a. 

do. 

do. 

Doty, 

. 15 

Do. 

....  680, 

do. 

do. 

Evans, 

. 15 

Do. 

....  679, 

do. 

(Lower  Bench) 

, do 

Do. 

....  673, 

Freeport 

Upper  Coal,  . 

Beatty, 

. 41 

Do. 

. . . . 619,  621, 

do. 

do. 

Griffith, 

. 42 

Do. 

....  688, 

do. 

do. 

Groft  Bros.,  . . . 

. 41 

Do. 

....  617  a,  b 

do. 

do. 

Harris,  

. 43 

Do. 

....  682, 

do. 

do. 

Hazlett, 

. 41 

Do. 

....  620, 

do. 

do. 

Indiana  Coal  Co., 

. 42 

Do. 

....  687, 

do. 

do. 

Marlin, 

. 43 

Do. 

. . . .115, 

do. 

do. 

Ragar, 

. 43 

Do. 

....  811, 

do. 

(Under  clay) 

E.  Robinson,  . . 

259 

Do. 

....  616, 

do. 

Upper  Coal,  . 

. Snyder, 

. . 43 

Do. 

....  678, 

do. 

do. 

. Waddle, 

. . 42 

Do. 

. . . 689, 

do. 

Lower  Coal,  . 

. Brady,  

. . 48 

Do. 

....  681, 

do. 

do. 

. Forsythe,  .... 

. . 48 

Do. 

....  686t, 

Kittanning  Upper  Coal, 

Jeffries, 

. . 58 

Do. 

....  674a,b,c  do. 

do. 

Lowry,  ..... 

. . 57 

Do. 

. 675,  t 676,  t 

do. 

do. 

Walker, 

. . 58 

Do. 

....  618, 

Clarion 

do. 

Indiana  Coal  Co., 

. . 71 

Do. 

....  622, 

Brookville  Coal,  . . . 

. Meldron,  .... 

. . 85 

Do 

. . . .777, 

Carbonate  Ore,  L.  C.  M.,  Griffith,  .... 

. . 178 
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Indiana, 

....  776, 

Johnstown  Ore,  .... 

Carpenter, 

. 173 

Do. 

...  808,  809,  Fire  Olay  over  XII,  . . 

Meldren, 

. 264 

Do. 

....  810, 

do. 

do.  . , 

Robinson, 

. 264 

Do. 

. . . 772, 

Sewickiey  Limestone,  . 

R.  Smith, 

. 288 

Do. 

....  761, 

Pittsburg 

do. 

A.  H.  Fulton,  . . . 

. 289 

Do. 

....  770, 

Limestone, 

. 366 

Do. 

....  761, 

Freeport  U.  Limestone, 

S.  Brown, 

. 292 

Do. 

....  769, 

do. 

do. 

G.  Livengood,  . . . 

. 292 

Do. 

....  771, 

do. 

do. 

S.  C.  Hazlett,  . . . 

. 292 

Do. 

....  773, 

do. 

do. 

Groft, 

. 292 

Do. 

....  774, 

do. 

do. 

D.  R.  Griffith,  . . . 

. 292 

Do. 

....  762, 

do.  L 

. Limestone, 

P.  Brown, 

. 293 

Do. 

....  766, 

do. 

do. 

S.  Palmer, 

. 293 

Do. 

....  767, 

Johnstown  Cement  bed. 

Tyhawk,  

Do. 

....  768, 

775,  do. 

do. 

A.  Gorman,  . . . . 

. 294 

Do. 

....  765, 

Ferriferous  Limestone, 

I Simpson,  . . . . 

. 298 

Jefferson, 

....  42, 

Kittanning 

Upper  Coal, 

Diamond  Coal  Co.,f 

. 56 

Do. 

43, 

Coke,  . . 

. Diamond  Coal  Co., 

. 108 

J uniata, 

....  602, 

Brown  Hematite  of  VIII 

Dougherty,  . . . . 

. 196 

Do. 

. ...  22, 

Fossil  Ore  of  V, 

H.  Aughey,  .... 

. 239 

Do. 

....  928, 

do. 

do 

S.  Aughey,  .... 

. 239 

Do. 

....  101, 

do. 

do 

Bilger, 

. 239 

Do. 

....  389, 

do. 

do 

Boyer, 

. 239 

Do. 

....  95, 

do. 

do 

Creaghtou,  . . . . 

. 239 

Do. 

. . . .927, 

do. 

do 

Echman, 

. 239 

Do. 

....  19,20,21,  do. 

do 

Graham, 

. 240 

Do. 

. ...  13, 

do. 

do 

Hirsh, 

. 239 

Do. 

. ...  24, 

do. 

do 

Juniata  R.,  . . . 

. 240 

Do. 

. ...  18, 

do. 

do 

Ricliard  Nankwell, 

. 241 

Do. 

. 14,  23,  29, 

941,  do. 

do 

Win.  Nankwell,  . 

. 24 

Do. 

. ...  25, 

do. 

do. 

Pennibecker,  . . . 

. 240 

Do. 

....  17, 

do. 

do 

Robinson, 

. 239 

Do. 

. . . . 28, 

390,  do. 

do 

H.  Suloff, 

. 241 

Do. 

. ...  26, 

27,  do. 

do 

J.  Suloff,  .... 

. 241 

Lancaster 

. 641,  642,  651,  Brown  Hematite  of  II, 

Chestnut  Hill,  . . . 

. 209 

652,  797. 

Do. 

. . . 800, 

Magnetic  Iron  Ores,  . . . 

Brennemau,  .... 

. 228 

Do. 

. . .798, 

799,  do. 

do.  . . . 

Chestnut  Hill,  . . . 

. 228 

Do. 

778  a,  b,  c,  779,  Limestone  of  II,  . . . . 

Haldemaii,  .... 

. 309 

Lawrence 

. . . 626, 

635,  Gallitzin  Coal, 

Miller,  

. 37 

Do. 

. . .632, 

Freeport  Lower  Coal,  . . 

Granniss, 

. 52 

Do. 

. . . 623, 

do. 

do. 

McConnell,  .... 

. 52 

Do. 

. . . 630, 

do. 

do. 

W ooliey,  

. 52 

Do. 

. . .624, 

Kittanning 

Upper  Coal,  . 

Armstrong,  .... 

. 53 

Do. 

. . .625, 

631,  do. 

do. 

Brown, 

. 53 

Do. 

. . .627, 

do. 

do. 

Lee  & Patterson,  . . 

. 53 

Do. 

. . . 629, 

do. 

do. 

Rogers, 

Do. 

. . . 637, 

do. 

do. 

Nelson, 

Do. 

. . .628, 

do. 

do. 

Sharpless  & Kincaid, 

. 66 

Do. 

. . . 636, 

Mercer  Upper  Coal,  . . . 

Miller, 

. 98 

Do. 

. . .633, 

Quakertown  Coal,  . . . . 

Brown, 

. 97 
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Lawrence, 

. . . 758, 

Carbonate  Ore,  of  L.  C.M. 

JonesifeHouk,  . . . 

. 177 

Do. 

. . . 759, 

Carbonate  Ore  of  XII,  . . 

Neshannock,  . . . 

. 183 

Do. 

. . . 760, 

do. 

do. 

New  Castle,  . . . . 

. 183 

Do. 

752,  753, 

Brown  Hematite  of  C.  M., 

Rose  Point,  . , . . 

. 189 

Do. 

750,751,754,756 

do. 

do. 

Honk  & Granniss,  . 

. 190 

Do. 

. . . 755,  757, 

do. 

do. 

Ziegler, 

Do. 

. . . 745, 

Ferriferous  Limestone,  . 

Green, 

. 297 

Do. 

. . .746, 

do. 

do. 

Moffit, 

. 297 

Do. 

. . .747, 

do. 

do. 

J.  K.  Shinn,  . . . . 

Do. 

. . .748, 

do. 

do. 

McCord, 

. 297 

Lehigh,  . . 

. . . 189, 

Brown  Hematite  of  II,  . 

Biery,  

. 215 

Do.  . . 

. . . 196, 

do. 

do. 

Boyer, 

. 214 

Do.  . . 

. . . 391,  63, 

do. 

do. 

Brown, 

. 213 

Do.  . . 

do. 

do. 

Daney, 

. 216 

Do.  . . 

. . . 357, 

do. 

do. 

Glick 

. 215 

Do.  . , 

. . . 194, 

do. 

do. 

Guth, 

. 214 

Do.  . . 

. . . 195, 

do. 

do. 

Heninger, 

. 214 

Do.  . . 

. . . 369, 

do. 

do. 

Ironton, 

. 213 

Do.  . . 

. . . 301, 

do. 

do. 

Ironton  R.  R.  Co.,  213,214 

Do.  . . 

. . . 366, 

do. 

do. 

Jobst, 

. 216 

Do.  . . 

do. 

do. 

Keck  A Ritter,  . . . 

. 216 

Do.  . . 

. . . 368, 

do. 

do. 

Kehm, 

. 215 

Do.  . . 

. . .74, 

do. 

do. 

Kline, 

. 214 

Do.  . . 

. . . 362, 

do. 

do. 

H.  Kline, 

. 216 

Do,  . . 

. . . 358, 

do. 

do. 

J.  Kline 

. 216 

Do.  . . 

. . .969, 

do. 

do. 

Kurtz, 

217 

Do.  . . 

. . . 190, 

do. 

do. 

Levan 

. 214 

Do.  . . 

. . .981, 

do. 

do. 

G.  & W.  Mory,  . . . 

. 217 

Do.  . . 

. . .970, 

do. 

do. 

M.  Mory, 

. 217 

Do.  . . 

...  61,  62, 

do. 

do. 

Ritter, 

. 213 

Do.  . . 

do. 

do. 

Roth, 

. 215 

Do.  . . 

. . . 352, 

do. 

do. 

Ruch  & Bros.,  . . . 

Do.  . . 

do. 

do. 

vSchneider, 

. 217 

Do.  . . 

do. 

do. 

Schwartz, 

. 216 

Do.  . . 

. . . 364, 

do. 

do. 

Seam, 

. 217 

Do.  . . 

. . .367, 

do. 

do. 

Sheiver, 

. 214 

Do.  . . 

. . .64, 

do. 

do. 

Sieger, 

. 214 

Do.  . . 

. . . 361, 

do. 

do. 

Trexler  & Kline,  . . 

. 216 

Do.  . . 

. . . 340, 

do. 

do. 

Weaver, 

. 214 

Do.  . . 

. . . 1010  a. 

Clay,  . . , 

Schneider, 

268 

Do.  . . 

Limestone  of  II,  . . . . 

Kohler, 

. 310 

Do.  . . 

...  66,  67, 

do. 

do. 

Wenner, 

. 310 

Do.  . . 

...  68, 

do. 

do. 

Guth, 

. 310 

Do.  . . 

...  69, 

do. 

do. 

Thomas  Iron  Co.,  . 

. 310 

Do.  . . 

. . . 392, 

do. 

do. 

Ironton  R.  R.  Co.,  . 

. 310 

Do.  . . 

Bessemer  Pig  Iron,  . . . 

CraAe  Iron  Co.,  . . 

. 255 

Luzerne,  . 

. . . 338, 

Carbonate  Ore  of  L.  C.  M., 

Plvmouth, 

, . 182 

Lj'coining, 

, . . 805,  806,  Freeport  Upper  Coal,  . . 

McIntyre  Mines, 

. . 47 

Do. 

. . 720  a,t 

Kittanning 

Lower  Coal,  . 

Coal  pit  bed  fTop], 

. 69 

Do. 

. . .720  b,t 

Do. 

do. 

Coal  pit  bed  [Bottoinl,  69 

McKean,  . 

. . . 614a,b,c, 

Clarion  Group  Coal,  . . . 

Bond  Vein,  . . . , 

, . 91 
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McKean,  ....  716  a,  b,  Clarion  Group  Coal,  , . . Hamlin  bed, 91 

Do 718,  Do.  do.  . . Rochester, 90 

Do 719,  Do.  do.  . . . Rock  Seam, 92 

Do 717,  Do.  do.  . . . Spring  bed, 90 

Do 715,  Do.  Upper  Coal,  . . .Buffalo,!  76 

Mercer,  ....  634,  Sharon  (or  Block)  Coal,  . Williams, 99 

Do 1006  a,  b,  c.  Paints  ; pyrites, Oriental  Paint  Co.,  . . 374 

Milllin, 222,  Fossil  Ore  of  V, Gibbony, 242 

Do 721,  722,  Do.  do Mann, 242 

Do 98,  Do.  do OswelPs  Gap,  . . . .242 

Do 781,  783,  Limestone  of  II,  . . . . A.  Campbell,  . . . .308 

Do 784,  Do.  do.  . . . D.  Campbell,  ....  308 

Do 782,  Do.  do Greenwood  Furnace,  308 

Do 736,  Oriskany  Sand, Juniata  Sand  Co.,  . . 370 

Northampton,  . 967,  980,  Brown  Hematite  of  II,  . Saucon  Iron  Co.,  . . . 218 

Do.  . . 995,  Carbonate  Ore  of  II,  . . Do.  do.  . . . 188 

Do.  . . 1010  b,  Clay, Do.  do.  . . . 268 

Northumberland, 403,  421,  Anthracite, Cameron  Colliery,  . . 105 

437, 

Perry,  ....  697  a,  b.  Coal  of  X, Cove  Mountain,  . . . 100 

Potter, 704  a,  b.  Clarion  Upper  Coal,  . . . West  Br.  Pine  Cr.,f  f . 76 

Do 1000,!  Do.  do.  , . . McLean, 77 

Schuylkill,  ...  87,  Anthracite  Coal,  ....  Gilberton  Colliery,  . 105 

Do.  Bessemer  Iron, Atkins  Bros.,  ....  255 

Snyder, 128,  Fossil  Ore  of  V, Bickle,  244 

Do 926,  Do.  do Block  ore, 244 

Do 102,  925,  Do.  do Bloomsburg,  ....  244 

Do 125,  Do.  do Bloomsburg  Iron  Co.,  243 

Do.  99,103,104,126,610,  Do.  do Conrad, 242,243 

Do.  ....  724,  Do.  do Cruiksliank 244 

Do 100,  127,  Do.  do Earnest, 243 

Do 725,  Do.  do Swengle,  244 

Somerset,  ....  350,  Redstone  Coal  bed,  . . . Keystone  Coal  Co.,  . 10 

Do 458,  Pittsburg  Coal, Beachy,  27 

Do 457,  do.  CumberPdtf' Elk  Lick,  28 

Do 456,  do.  Livengood  & Keim,  . 28 

Do 349,  do.  Keystone  Coal  Co.,  . . 28 

Do 460,  do.  Saylor  Hill, 28 

Do 443  a,  b,  do.  Wilhelm, 27 

Do 459,  do.  Yoder, 27 

Do 399,  410,  Elk  Lick  Coal, Berkley, 31,  32 

Do 428,  do.  H.  N.  Coleman,  ...  32 

Do 442,  do.  S.  P.  Fritz, 32 

Do 461,  do.  W.  G.  Walker,  ....  32 

Do 396,  Platt  Coal  bed, Weighley, 33 

Do 372,  * Price  Coal  bed,  . . . . T.  Price, 34 

Do 46,  351,  Philson  (Rose)  Coal,  . . P.  & B.  Coal  Co.,  . . 36 

Do 398,  Freeport  Upper  Coal,  . . Somerset  cfe Mineral  Pt.  45 

Do 371,  do.  Lower  Coal,  . . Garrett, 49 

Do 383,  do.  do.  . . Reitz, 49 


I 
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County. 
Somerset,  . 

Do.  . 


Do. 

....  446, 

Do. 

. . . .447, 

Do. 

....  401, 

Do. 

....  381,  C 

Do. 

....  400, 

Do. 

....  382, 

Do. 

....  377, 

Do. 

. . 47,408, 

Do. 

....  406, 

Do. 

....  450, 

Do. 

....  416, 

Do. 

....  451, 

Do. 

....  1005, 

Do. 

....  1005  b. 

Do. 

....  584, 

Do. 

....  404, 

Do. 

....  448, 

Do. 

....  540, 

Do. 

....  538, 

Do. 

....  539, 

Do. 

. . . .464, 

Do. 

....  462, 

Do. 

....  427, 

Do. 

....  380, 

Do. 

....  557, 

Do. 

....  83, 

Do. 

....  394, 

Do. 

....  407, 

Do. 

....  419a,b,c 

Do. 

....  84, 

Do. 

....  393, 

Do. 

....  418, 

Do. 

....  424, 

Sullivan, 

667,  807, 938,  939, 

Do. 

....  813, 

Do. 

315,  666  a,  b,c,  d. 

Do. 

....  937, 

Do. 

....  812  a,  b. 

Do. 

....  405  a,  b. 

Do. 

....  923,  924, 

Do. 

....  815, 

Tioga,  . 

669, 

Do.  . 

....  654,  672, 

Do.  . 

Do.  . 655, 656,658  a,  b,  c. 

Do.  . 

....  706, 

Do.  . 

. . . .707, 

Do.  . 

No.  of  Anal.  Mineral. 

. 397,  Kittanning  U.  Coal  bed, 

. 314,  do.  do. 

do.  do. 

do.  do. 

do.  do. 

Clarion  Upper  Coal,  . . , 

do.  do.  . . , 

do.  do.  . . 

Brookville  Coal,  ... 

Coke,  . 

Carbonate  Ores,L.P.C.M. 

do.  do. 

Carbonate  Ores  of  XII, 

Clay, 

Fire-clay  over  XII,  . . 

Fire-brick, 

Limestone, 

do.  ... 

Uniontown  (Great)  LS., 
do.  do. 

Sewickley  Limestone.  . 

do.  do. 

Redstone  Limestone, 

L.  Pittsburg  Limestone, 
Elk  Lick  Limestone,  . , 
do.  do. 

do.  do. 

Johnstown  Cement  bed, 
do.  do. 

do.  do. 

do.  do. 

Elk  Lick  Limestone,  . 
do.  do. 

do.  do 

do.  do 


do. 
ion  U 
do. 
do. 


do. 

do. 


Carbonate  Ore,  .... 
Kittanning  Upper  Coal, 
do.  do. 

do.  do. 


Clarion  Group  U.  Coal, 
do.  do.  . . 

do.‘  do.  . . 


Owner.  Page. 

Beam,  ft 59 

Pile,tt 59 

Trevorrow, 59 

Wigle,tt  59 

Wilt,  ft 59 

Clark,  71 

Liston  Bros., 71 

Zimmerman,  ....  71 
Heinemeyer,  ....  87 
. P.&  B.  Coal  Co.,  ...  108 

Clark, 181 

Well’s  Creek,  ....  181 

Liston  Bros., 184 

Lohr,  267 

Savage  F.  B.  Works,  . 264 
Savage,  F.  B.  Works,  269 

Burkit, 366 

Harsliberger,  . . . 366 
Keystone  Coal  Co.,  . 286 

Sat’lor  Hill, 286 

J.  M.  Hayes, 287 

Saylor  Hill, 287 

M.  J.  Beechy,  ....  289 

Fiickenger, 290 

P.  G.  Berkey,  ....  291 
Pitts.  C.  C.  & I.  Co.,  . 291 

E.  Yoder 291 

D.  Rodgers, 296 

Reitz, 295 

J.  J.  Pile, 295 

J.  W.  Beam, 295 

, .1.  Weaver,  296 

Zimmerman,  ....  295 

Wilt, 295 

Trevorrow, 296 

, S.  L.  & S.  R.  R.  Co.,  . 94 

. Hall,  95 

S.  L.  & S.  R.  R.  Co.,  . 82 
do.  do.  . 83 

. Lippincott  & Mercur,  84 
. North  Mountain,  . . 192 

Lucke, 300 

Ganoga  Lake,  ....  373 
Blossburg  Coal  Co.,f  f 61 
Fall  Brook, tf  do.  . . 61 
Morris  Run,  ft  do.  . . 61 
. Fall  Brook,  do.  . 93,  92 
. Bacheff  [Soft  Coal],  . 77 
do.  [Hard  Coal],  77 
. Blossburgf  [Upper, 
Lower  and  Middle],  78 
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County. 

No.  of  Aii<al. 

Mineral, 

Owner.  Page. 

Tioga,  . . . . 

. 671, 

Clarion  Group  U.  Coal,  . 

Fall  Brook  Coal  Co,  f . 

78 

Do 

. 657  a. 

do. 

do.  . . . 

do.  [Average] 

79 

Do 

. 657  b. 

do. 

do.  . . . 

do.  [Crystalline  C.] 

79 

Do 

. 657  c. 

do. 

do.  . . . 

do.  [ Can  n el-like  C . J 

79 

Do 

. 703, 

do. 

do.  . . . 

Knox  & Billings,  . . 

80 

Do 

. 705, 

do. 

do.  . . . 

Mitchell]  t,  

77 

Do 

. 664, 

do. 

do.  . . 

Morris  Run  Coal  Co.,f  79 

Do.  581,579,580,670,1009, 

Coke,  . 

Bloomsburg  Coal  Co., 

110 

Do.  •.  . 321, 

.322,323,  324, 

Fossil  Ore  of  VIII,  . . 

Hernion  & Meetenr,  . 

232 

Do 

. 202, 

do. 

do.  . . 

Pratt, 

233 

Do 

. 3^0  y 

do. 

do.  . . 

Roaring  Branch,  . . . 

233 

Do 

. 200, 

do. 

do.  . . 

Roseville, 

231 

Do 

. 319, 

do. 

do.  . . . 

Shaw,  

231 

Do 

. 203, 

do. 

do.  . . 

Waddle’s  Brook,  . . 

230 

Do 

. 199.  318, 

do. 

do.  . , . 

Wilson, 231, 232 

Do 

. 201,  320, 

do. 

do.  . . 

2d  Ore  bed, 

232 

Do 

. 198, 

do. 

do.  . . 

Uirper  Ore  bed,  . . . 

231 

Do 

. 317, 

do. 

do.  . . 

Aliddle  Ore  bed,  . . . 

231 

Do 

. 335, 

do. 

do.  , , . 

Lower  Ore  bed,  . . . 

231 

Do 

. 336, 

LS.  of  VIII,  Chemung, 

G.  R.  Wilson,  . . . . 

299 

Do 

339, 

Ferruginous  shale,  . . 

Hathaway, 

372 

Union,  . . . 

. 723, 

Fossil  Ore  of  V, 

Union  Furnace  Co.,  . 

245 

Warren,  . . 

. 958, 

Clay,  . 

Lottsville, 

267 

Washington, 

. 147, 

Washing 

ton  Main  Coal, 

A.  Henderson,  . . . . 

4 

Do. 

. 152, 

W aynesburg  Main  (U.  B) 

J.  J.  Hill, 

6 

Do. 

. 151, 

do. 

do. 

James, 

5 

Do. 

. 150, 

do. 

do. 

S.  W.  Rogers,  . . . . 

5 

Do. 

. 148, 

do. 

(L.  B) 

C.  Denning, 

7 

Do. 

. 149, 

do. 

do. 

Jas.  Moninger,  . . . 

7 

Do. 

. 146, 

Redstone  Coal  bed,  , . 

I.  Teeple, 

10 

Do. 

. 134, 

Pittsburg  Coal, 

Harding,  

20 

Do. 

. 145, 

do. 

do 

Patterson, 

13 

Do. 

. 178, 

do. 

do 

Redd, 

20 

Do. 

690  a,  b,o,  d. 

do. 

do 

Slocum, 

20 

Do. 

. 144, 

do. 

do 

Thomson, 

20 

Do. 

. 496, 

do. 

do 

Townsend,  

21 

Do. 

. 177, 

do. 

(Upirer  bench). 

Bushfield, 

13 

Do. 

. 181, 

do. 

do. 

Liddell, 

14 

Do. 

. 139, 

do. 

do. 

Magee, 

13 

Do. 

. 136, 

do. 

do. 

Neil, 

14 

Do. 

. 166, 

do. 

do. 

New  Eagle  Works,  . 

13 

Do. 

. 135, 

do. 

do. 

Reed, 

14 

Do. 

. 165, 

do. 

do. 

Thomas, 

13 

Do. 

. 137, 

do. 

do. 

West, 

14 

Do. 

. 138, 

do. 

do. 

White 

14 

Do. 

, 142, 

do. 

(Lower  bench). 

New  Eagle  Works,  . . 

18 

Do. 

. 143, 

do. 

do. 

Liddell 

18 

Do. 

. 179, 

Pittsburg  (L.  bench,)  . . 

Magee,  

18 

Do. 

140, 

do. 

do. 

Neil, 

18 

Do. 

141, 

do. 

do. 

White 

18 

Do. 

181, 

do. 

Main  Coal,  . . 

Ashurst, 

17 
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County. 

Wasliington, 
Do. 

Do. 

Do. 

Do. 

Westmoreland, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


No.  of  Anal. 

129, 

132, 

130, 

131, 

133, 

482, 

474, 

477, 

484, 

481, 

489, 

480, 

479, 

503, 

471, 

505  a,  b,  c, 
495, 

423a,b,436,506. 

475, 

483, 

473a,b,c 
638  a, 
638  b. 


Mineral.  Owner.  Page. 

Washington  Upper  ES.,  Washington, 284 

Uniontown  LS.,U.  layer,  Cannonsburg,  . . . .285 

do.  M.  do.  do.  285 

do.  B.  do.  Elder’s  Ridge,  ....  285 

do Shaner, 285 

Pittsburg  Coal, Homer, 24 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Hunter, 24 

Anderson 26 

Cauftield, 26 

Chambers, 26 

Fulton  & Pinkerton,  . 24 

Greensburg  Coal  Co.,  24 

Kehoe,  26 

Lomison, 26 

Mill  wood  Coal  Co.,  . . 26 

Penn.  Gas  Coal  Co.,  . 23 

....  Saltzburg  Coal  Co.,  . 24 

Saxman, 25 

Seanor, 26 

Seaton, 26 

Westmoreland  Coal  Co.  22 

(U.  bench),  McFarland, 15 


Pittsburg  Main  Coal, 


do. 


17 


Do. 

940, 

Freeport  Upper  Coal,  . . Kier  Bros.,  . . . 

. 44 

Do. 

691, 

do. 

do.  . . Lyon, 

. 44 

Do. 

478, 

do. 

do.  . . Snodgrass, 

. 44 

Do. 

60, 

do. 

Underclay,  Forge, 

. 260 

Do. 

59, 

do. 

do.  “Furnace,”  .... 

. 260 

Do. 

743, 

do. 

do.  Hall,  

Do. 

956  a,  b,c,  d,  957, 

, do. 

do.  Kier  Bros., 

Do. 

744, 

do. 

do.  Potter, 

260 

Do. 

692, 

Kittanning 

Lower  Coal,  Hall,  

Do. 

7.39, 

Carbonate  Ore  of  Bar.  M.,  Graham,  . . . 

Do. 

54, 

do. 

L.  P.  C.  M.,  Barren  Run,  . . 

. 179 

Do. 

53, 

do. 

do.  Bridge,  .... 

. 179 

Do. 

50, 

do. 

do.  Coal  Bank,  .... 

. 179 

Do. 

49, 

do. 

do.  Forge, 

Do. 

58, 

do. 

do.  “ Furnace  Ore,”  . . 

. 179 

Do. 

737, 

do. 

do.  Washington  Furnace,  180 

Do. 

545, 

Johnstown  Ore  Bed,  . . Freeman, 

. 173 

Do. 

544, 

do. 

do.  Stairs, 

. 173 

Do. 

543, 

Carbonateof  XI,  (Kidney)Freeman,  . 

. 185 

Do. 

598, 

CarbonateofXI,(R.  Belt)  do 

. 185 

Do. 

597, 

Carbonateof  XI,  L.  B.  B.,  do. 

. 185 

Do. 

763, 

Freeport  U. 

Limestone,  . Wining  A Cuisan,  . 

. 293 

Do. 

948, 

do. 

do.  Kier  Bros.,  . . 

. 292 

Do. 

546, 

Jjimestone, 

York 

» * • 

....  559, 

Triassic  Coal, Gross,  . . 

Do. 

, Brown  Hematite  of  II,  . Bauman,  . 

. 220 

Do. 

do. 

do.  Bender, 

. 219 

Do. 

do. 

do.  Bollinger,  .... 

. 220 

28  MM. 
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County.  No 

of  Anal. 

Mineral. 

Owner.  Page. 

York, 

354, 

Brown  Hematite  of  II, 

Forney,  

220 

Do 

455, 

do.  do. 

McCormick  & Co.,  . . 

219 

Do 

112,  360, 

do.  do. 

Mickley, 

219 

Do 

385, 

do.  do. 

Stoner,  ........ 

220 

Do 

387, 

do,  do. 

Trone, 

219 

Do 

449, 

do.  do. 

Rudesill,  

219 

Do 

184, 

Red  Hem.  and  Sirecular.  Bentz, 

223 

Do 

490, 

do.  do. 

Cookson,  

222 

Do 

492, 

do.  do. 

Mcllwee, 

222 

Do 

185,  438, 

do.  do. 

Mine  Bank, 

222 

Do 

491, 

do.  do. 

Smith, 

223 

Do 

388, 

do.  do. 

Sprenkel, 

223 

Do 

183, 

Magnetic  Ore, 

Comfort, 

227 

Do 

109, 

do.  do. 

March,  

227 

Do 

395  a,  b. 

do.  do. 

McClure, 

226 

Do 

430, 

do.  do. 

Mcllwee, 

227 

Do 

454, 

do.  do. 

Price  & Hancock,  . 

227 

Do 

386  , 431, 

Limestone  of  II, 

Sprenkel, 

308 

Do 

653, 

Azoic  Slate, 

Humphrey, 

370 

Maryland,  . . . 

1001  a. 

Cumberlatid  Coal,(Prob. 

b,  c. 

Pitts.  Coal,) 

29 

Do.  . . 

996  a. 

eiay, 

Mt.  Savage, 

266 

Do.  . . 

1004  b. 

Fire-brick, 

Mt.  Savage, 

269 

Kew  Hampshire, 

Open  Hearth  Steel,  . . 

Nashua  I.  & Steel  Co., 

256 

New  .Jersey,  . 

998  a. 

Fire  brick, 

Hall  & Sons, 

269 

Do. 

1013, 

do.  do. 

Hyzer  & Lewellen, 

269 

Do. 

996  b,  c.  Clay, 

Woodbridge,  . . . 

266 

Alabama,  . . . . 

89, 

Coke, 

Oxmoor  Iron  Works, 

111 

Colorado,  . . . 

493, 

do 

111 

Scotland,  . . . . 

997  a. 

Scotch  Fire-brick,  . . . . 

Heathery  Knowe,  . 

270 

Do.  . . . 

998  b. 

do.  do. 

Gartcosh, 

270 

Do.  ... 

do.  do. 

Brown  & Sons,  . . . 

270 

Do.  ... 

1004  c. 

do.  do. 

Allen  & Mann,  . . . 

270 

England,  . . . . 

Wrought  iron, 

Sir  W.  G.  Armstrong, 

233 

IXDEX. 
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C. — Index  of  Analyses. 

To  find  by  the  number  of  any  analysis  in  the  record  book  of  the  Harrisburg 
Laboratory,  its  place  by  page  in  this  volu7ne. 


No. 

Page. 

No. 

Page. 

No. 

Page.  1 

No. 

Page. 

1,  . . . 

. . 72 

64,  . 

. . . 214 

131,  . 

. . 285 

189,  . . 

. . .215 

2,  . . . 

. . 59 

65,  . 

. . . 310 

132,  . 

. 285 

190,  . , 

. . .214 

3,  . . . 

. . 74 

66,  . 

. . . 310 

133,  . 

. . 285 

191,  . . 

. . . 72 

4,  . . 

. . 72 

67,  . 

. . . 310 

134,  . 

. . 20 

192,  . . 

. . . 45 

5,  . . 

. . 9 

68,  . 

. . . 310 

135,  . 

. . 14 

193,  . . 

6,  . . 

. . 16 

69,  . 

...  310 

136,  . 

. . 14 

194,  . . 

195,  . . 

. . . 214 

7,  . . 

. . 6 

70,  . 

. . . 72  ' 

137,  . 

. . 14 

. . .214 

8,  . . 

. . 4 

71,  . 

. . . 101  ' 

138,  . 

. . 14 

196,  . . 

. . .214 

9,  . . 

. . 9 

72,  . 

. . .101  1 

139,  . 

. . 13 

197,  . . 

. . .267 

10,  . . 

. . 9 

73,  . 

...  101  1 

140,  . 

. . 18 

198,  . . 

13,  . . 

. .239 

74,  . 

. . . 214 

141,  . 

. . 18 

199,  . . 

. . .232 

14,  . . 

. . 241 

75,  . 

. . . 60  1 

142,  . 

. . 18 

200,  . . 

. . 231 

15,  . . 

. 225 

76,  . 

...  60 

143,  . 

. . 18 

201,  . . 

. . . 232 

16,  . . 

. . .225 

77,  . 

...  67 

144,  . 

. . 20 

202,  . . 

, . . 233 

17,  . . 

. . . 239 

78,  . 

...  67 

145,  . 

. . 13 

203,  . . 

...  230 

18,  . . . 

. . . 241 

79,  . 

...  172 

146,  . 

. . 10 

204,  . . 

. . . 233 

19,  . . 

. . . 240 

80,  . 

...  181 

147,  . 

. . 4 

205,  . . 

. . . 233 

20,  . . 

. .240 

81,  . 

...  181 

148,  . 

. . 7 

222,  . . 

. . . 242 

21,  . . 

. .240 

82,  . 

...  181 

149.  . 

. . 7 

301,  . . 

...  213 

22,  . . 

. . .239 

83,  . 

. . .296 

150,  . 

. . 5 

302,  . . 

...  46 

23,  . . 

. . .241 

84,  . 

...  296 

151,  . 

. . 5 

303,  . , 

...  74 

24,  . . 

. . . 240 

85,  . 

152,  . 

. . 6 

304,  . . 

...  74 

25,  . . 

. . . 240 

86,  . 

...  307 

15,3,  . 

. . 6 

305,  . . 

...  74 

26,  . . 

. . . 241 

87,  . 

...  105 

154,  . 

. . 6 

306,  . 

...  74 

27,  . . 

. . 241 

88,  . 

...  105 

155,  . 

. . 6 

307,  . . 

...  72 

28,  . . 

. . .241 

89,  . 

...  Ill 

1.56,  . 

. . 6 

308,  . . 

...  75 

29,  . . 

. . . 241 

91  a, 
91  b. 

...  365 

1.57,  . 

. . 6 

309,  . . 

30,  . . 

. . . 22 

. . . 365 

158,  . 

. . 6 

310,  . . 

. . 86 

tJOj  . . 

. . . 162 

91  c. 

...  365 

159,  . 

. . 16 

311,  . .' 

...  73 

36,  . . 

. . . 162 

92,  . 

...  195 

160,  . 

. . 13 

312,  . . 

...  86 

37,  . . 

. . . 163 

93,  . 

...  198 

161,  . 

. . 16 

• 313,  . . 

. . 73 

38,  . . 

. . . 163 

94,  . 

...  198 

162,  . 

. . 19 

314,  . . 

315,  . . 

...  59 

39,  . . 

. . . 163 

95,  . 

. . .239 

163,  . 

. . 160 

...  82 

40,  . . 

...  173 

96,  . 

...  195 

164,  . 

. . 4 

316,  . . 

...  72 
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cordance with  the  terms  of  the  act : 

PRICES  OF  REPORTS. 

A.  Histobicau  Sketch  of  Geological  Explorations  in  Pennsylvania 
and  other  States.  By  J.  P.  Lesley.  With  appendix,  containing  Annual 
Reports  for  1874  and  1875  ; pp.  226,  8vo.  Price  in  paper,  80  25  ; postage,  80  06. 
Price  in  cloth,  80  50 ; postage,  80  10. 

B.  Preliminary  Report  of  the  Mineralogy  of  Pennsylvania — 

1874.  By  Dr.  F.  A.  Genth.  With  appendix  on  the  hydro-carbon  compounds, 
by  Samuel  P.  Sadtler.  8vo.,  pp.  206,  with  map  of  the  State  for  reference  to 
counties.  Price  in  jiaper,  80  50 ; postage,  80  08.  Price  in  cloth,  80  75 ; post- 
age, 80  10. 

B. ®  Preliminary  Report  of  the  Mineralogy  of  Pennsylvania  for 

1875.  By  Dr.  F.  A.  Genth.  Price  in  paper,  80  05 ; postage,  80  02. 

C.  Report  of  Progress  on  York  and  Adams  Counties.  By  Persifor 
Frazer,  Jr.  8vo.,  pp.  198,  illustrated  by  8 mcq^s  and  sections  and  other  illus- 
trations. Price  in  paper,  80  85  ; postage,  80  10.  Price  in  clotli,  81  10 ; post- 
age, 80  12. 

CC.  Report  of  Progress  in  the  Counties  of  York,  Adajis,  Cum- 
berland, and  Franklin.  Illustrated  by  and  cross-seftiows,  show- 

ing the  Magnetic  and  Micaceous  Ore  Belt  near  the  western  edge  Pf  the  Meso- 
zoic Sandstone  and  the  two  Azoic  systems  constituting  the  mass  of  the  South 
Mountains,  with  a preliminary  discussion  on  the  Dillsburg  Ore  Bed  and 
catalogue  of  specimens  collected  in  1875.  By  Persifor  Frazer,  Jr.  Price,  81  25  ; 
postage,  80  12. 

D.  Report  of  Progress  in  the  Brown  Hematite  Ore  Ranges  of  Le- 
high County,  with  descriptions  of  mines  lying  between  Fniaus.  Alburtis, 
and  Foglesville.  By  Frederick  Prime,  Jr.  Svo.,  pp.  73,  with  a contour-line 
map  and  8 C7iis.  Price  in  paper,  80  50  ; postage,  80  04.  Price  in  cloth,  80  75 
postage,  80  06. 


DD.  The  Brown  Hematite  Deposits  of  the  Sieuro-Cambrian  Lime- 
stones OF  Lehigh  County,  lying  between  Shimersville,  Millerstown, 
Schencksville,  Ballietsville,  and  the  Lehigh  river.  By  Frederick  Prime,  Jr, 
8 VO.,  P23.  99,  with  5 map-sheets  and  5 plates.  Price,  60;  postage,  $0  12. 

E.  Special  Report  on  the  Trap  Dykes  and  Azoic  Rocks  of  South- 
eastern Pennsylvania ; Part  I,  Historical  Introduction.  By  T.  Sterry  Hunt. 
8 vo.,  pp.  253.  Price,  §0  48 ; postage,  §0  12. 

F.  Report  of  Progress  in  the  Juniata  District  on  Fossil  Iron  Ore 
Beds  of  iSIiddle  Pennsylvania.  By  John  H.  Dewees.  With  a report  of  the 
Aughwick  Valley  and  East  Broad  Top  District.  By  C.  A.  Ashbur- 
ner.  1874-8,  Illustrated  with  7 Geological  maps  and  19  sections.  Price, 
52  55 ; jiostage,  50  20. 

G.  Report  of  Progress  IN  Bradford  and  Tioga  Counties.  I.  Limits 
of  the  Catskill  and  Chemung  Formation.  By  Andrew  Sherwood.  II. 
Description  of  the  Barclay,  Blossburg,  Fall  Brook,  Arnot,  Antrim, 
AND  Gaines  Coal  Fields,  and  at  the  Forks  of  Pine  Creek  in  Potter 
County.  By  Franklin  Platt.  111.  On  the  Coking  of  Bituminous  Coal. 
By  John  Fulton.  Price,  51  00 ; iiostage  50  12. 

II.  Report  of  Progress  in  the  Clearfield  and  Jefferson  District 
OF  THE  Bituminous  Coal  Fields  of  Western  Pennsylvania.  By  Franklin 
Platt.  8vo.,  pp.  296,  illustrated  by  139  cuts,  8 maps,  and  2 sections.  Price  in 
paiier,  51  50  ; postage,  50  13.  Price  in  cloth,  51  75 ; postage,  50  15. 

HH.  Report  of  Progress  in  the  Cambria  and  Somerset  Districh- 
of  the  Bituminous  Coal  Fields  of  Western  Pennsylvania.  By  F.  and 
W.  G.  Platt.  Pp.  194,  illustrated  -with  84  wood-cuts  and  4 maps  and  sections. 
Pal-t  I.  Cambria.  Price,  51  00 ; postage,  50  12. 

HHH.  Report  of  Progress  in  the  Cambria  and  Somerset  District 
OF  THE  Bituminous  Coal  Fields  of  Western  Pennsylvania.  By  F.  and 
W.  G.  Platt.  Pp.  348,  illustrated  by  110  wood-cuts  and  6 maps  and  sections. 
Part  II.  Somerset.  Price,  50  85 ; postage,  50  18. 

HHHII.  Report  of  Progress  in  Indiana  County.  By  W.  G.  Platt. 
With  a colored  map  of  the  county.  Price,  50  80 ; postage,  50  14. 

I.  Report  of  Progress  in  the  Venango  County  District.  Bj^  John 
F.  Carll.  Witli  observations  oii  the  Geology  around  Warren,  by  F.  A.  Ran- 
dall ; and  Notes  on  the  Comjiarative  Geology  of  North-eastern  Ohio  and  North- 
western Pennsylvania,  and  Western  New  York,  by  J.  P.  Lesley.  8 vo.,  pp. 
127,  with  2 maps,  a long  section,  and  7 cuts  in  the  text.  Price  in  paper,  50  60; 
postage,  50  05.  Price  in  clotli,  50  85  ; postage,  50  08. 

II.  Report  of  Progress,  Oil  Well  Records,  and  Levels.  By  John 
F.  Carll.  Published  in  advance  of  Report  of  Progress,  III.  Price,  50  60 ; post- 
age, 50  18. 

J.  Special  Report  on  the  Petroleum  of  Pennsylvania,  its  Pro- 
duction, Transportation,  Manufacture,  and  Statistics.  By  Henry  E.  Wrigley, 
To  which  are  added  a Map  and  Profile  of  a line  of  levels  through  Butler, 
Armstrong,  and  Clarion  Counties,  by  D.  Jones  Lucas;  and  also  a Map  and 
Profile  of  a line  of  levels  along  Slippery  Rock  Creek,  by  J.  P.  Lesley,  8 vo., 
pp.  122 ; 5 maps  and  sections,  a. plate  and  5 cuts.  Price  in  paper,  50  75  ; post- 
age, 50  06.  Price  in  cloth,  51  00 ; postage,  50  08. 

K.  Report  on  Greene  and  Washington  Counties — Bituminous  Coal 
Fields.  By  J.  J.  Stevenson,  8 vo.,  pp.  420,  illustrated  by  4 sections  and  2 
county  maps,  showing  the  depth  of  the  Pittsburg  and  Wavnesburg  coal  bed, 
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beneath  the  surface  at  numerous  points.  Price  in  paper,  50  65 ; postage,  50  16. 
Price  in  cloth,  50  90 ; postage,  50  18. 

KK.  Keport  of  Progress  in  the  Fayette  and  Westmoreland  Dis- 
trict OF  THE  Bituminous  Coal  Fields  of  Western  Pennsylvania. 

J.  J.  Stevenson ; pp.  437,  illustrated  by  50  wood-cuts  and  3 county  maps, 
colored.  Part  I.  Eastern  Alleglieny  County,  and  Fayette  and  Westmoreland 
Counties,  west  from  Chestnut  Ridge.  Price,  51  40 ; postage,  50  20. 

KKK-  Report  of  Progress  in  the  Fayette  and  Westmoreland 
District  of  the  Bituminous  Coal  Fields  of  Western  Pennsylvania.  By 
J.  J.  Stevenson.  Part  II.  The  Ligonier  Valley.  Illustrated  with  107 
wood-cuts,  ‘Z plates,  and  2 county  maps,  colored.  Price,  51  40  ; postage,  50  16. 

L.  Special  Report  on  the  Coke  Manufacture  of  the  Youghio- 
gheny  River  Valley  in  Fayette  and  Westmoreland  Counties,  with 
Geological  Notes  of  the  Coal  and  Iron  Ore  Beds,  from  Survej^s,  by  Charles  A. 
Young;  by  Franklin  Platt.  To  which  are  appended : I.  A Report  on  Methods 
of  Coking,  by  John  Fulton.  II,  A Report  on  the  use  of  Natural  Gas  in  the 
Iron  Manufacture,  by  John  B.  Pearse,  Franklin  Platt,  and  Professor  Sadtler. 
Price,  51  00 ; postage,  50  12. 

M.  Report  of  Progress  in  the  Laboratory  of  the  Survey  at 
Harrisburg,  by  Andrew  S.  McCreath.  8 vo.,  pp.  105.  Price  in  paper,  50  50; 
postage,  50  05.  Price  in  cloth,  50  75;  postage,  50  08. 

N.  Report  of  Progress.  Two  hundred  Tables  of  Elevation  above  tide- 
level  of  the  Railroad  Stations,  Summits  and  Tunnels  ; Canal  Locks  and  Dams, 
River  Riffles,  &c.,  in  and  around  Pennsylvania ; with  map.  By  Charles  Allen. 
Price,  50  70 ; postage,  50  15. 

O.  Catalogue  of  the  Geological  Musuem.  By  Charles  E.  Hall. 
Part  I.  Collection  of  Rock  Specimens.  Nos.  1 to  4,264.  Price,  50  40 ; post- 
age, 50  10. 

p.  Atlas  of  the  Coal  Flora  of  Pennsylvania  and  of  the  Carbon- 
iferous Formation  throughout  the  United  States.  Price,  $ ; 

postage,  50  22. 

Q.  Report  of  Progress  in  the  Beaver  River  District  of  the  Bitu 
MiNous  Coal  Fields  of  W'estern  Pennsylvania.  By  I.  C.  White;  pp. 
337,  illustrated  with  3 Geological  maps  of  parts  of  Beaver,  Butler,  and  Alle- 
gheny Counties,  and  21  plates  of  vertical  sections.  Price,  51  10;  postage, 
50  20. 

Other  Reports  of  the  Survey  are  in  the  hands  of  the  printer,  and  will  soon 
be  published. 

The  sale  of  copies  is  conducted  according  to  Section  10  of  the  Act,  which 
reads  as  follows : 

“Copies  of  the  Reports,  with  all  maps  and  supplements, 
shall  be  donated  to  all  public  libraries,  universities,  and  colleges  in  the  State, 
and  shall  be  furnished  at  cost  of  publication  to  all  other  applicants  for 
them.” 

Mr.  F.  W.  Forman  is  authorized  to  conduct  the  sale  of  reports ; and  letters 
and  orders  concerning  sales  should  be  addressed  to  him,  at  223  Market  street, 
Harrisburg.  Address  general  communications  to  Wm.  A.  Ingham,  Secretary. 

By  order  of  the  Board, 

WM.  A.  INGHAM, 
Secretary  of  Board. 

Rooms  of  Commission  and  Museum  : Address  of  Secretary : 

223  Market  Street,  Harrisburg.  223  Market  Street,  Harrisburg. 
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WERT 
POKBINDINC 

jfantville.  Pa 
>epl— Oct  84 

t 't  OoJ/"*  Bound 


